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Foreword 



Population trends show that the proportion of older drivers will continue to 
increase. Approximately 33' million drivers age 55 and over constitute 22 percent of all 
drivers today. By the year 2000 they will represent 28 percent of the driving 
population— 39 percent by the year 2050. 

"Being able to get around" is an important factor in the independence and good 
mental health of older people Survey after survey reveals that driving their owr cars 
is far and away the most preferred way to maintain transportation mobility. Just about 
ever/one seriously concerned with traffic safety wants to keep older drivers on the 
highways as long as they can dr /e safely, and almost no one wants to take age as the 
sole indicator of driving ability. 

In fact drivers 55 years of age and over represent a wide range of ability. It follows 
therefore that no individual in that age group should have his/her license jeopardized 
solely because of age However, there is convincing evidence that the skills necessary 
for safe driving begin to deteriorate at age 55 or thereabouts, perhaps dramatically so 
after 75. To help the aging driver cope with decreasing ability, there are driver- 
onented programs which should be implemented, and design changes in automobiles 
and highways which should be made The older-driver study (yielding these 
Proceedings among other products) was created to develop recommendations toward 
these ends. 

A panel was formed of 14 authorities (see list of panel members) in traffic safety 
and/or gerontology who were professionally concerned with oHer drivers ami 
pedestrians. Members included an orthopedic surgeon, optometrist, licensing 
examiner, insurance specialist, automc biie design engineer, as well as driver trainers 
and educators, traffic and highway engineers, gerontologists and traffic safety 
specialists. Panel members prepared background papers in their respective aress, 
focusing on the needs and problems of older drivers, and on what can and should be 
done to deal with them. Over a one-year period, they shared with one another, with the 
aim of arriving at a consensus of recommendations and priorities 

During the same one-year period, panel members helped to create an in-depth, 128- 
item survey form which was administered to a representative sample of 500 drivers 55 
and over throughout the United States. The results of the survey were analyzed and 
presented to panel members at a three-day colloquium. Discussions of background 
papers and survey results yielded recommendations for improving the safety of older 
drivers and, for the most part, all other highway users as welL 

Recommendations, background papers, survey results and editor's comments 
constitute the Proceedings. 

James L Malfetti 
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Recommendations 



The papers included in this volume were presented at the colloqu.j^. Each 
presentation was followed jy discussioa At the final sessioa papers and discussions 
were used by panel members as the basis for recommendations. 

The colloquium produced many recommendations. Those reported here do not 
necessarily represent unanimity or suggest that every panel .nember supported all of 
them with equal cnthusia&ra Rather, the recommendations represent consensus 
based in part on how panel members ranked them for relative importance 1 nerefore 
some particular favorites were screened out of this reporting. Most however, can be 
found in the individual pancrs— required reading to understand the scope, rationale 
and full flavor of all recommendations made in the study. 

While the focus of the colloquium was on the aging driver (55 and over), few, if any, 
of the recommendations would benefit older drivers alone; one way or another most 
would improve safety for all road users. 

Recommendations were by agreement sorted into three categories— Driver, 
Vehicle, Highway. 



1 State agencies responsible for licensing should require driven of all ages with sub- 
standard driving records to take a corrective course and/or be reexamined for the 
operators license When such motorists are 55 years of age and over, they should be 
sent to educational courses designed especially for them. These courses should 
include information about the effects of normal aging on driving ability, and a 
discussion cf ways to compensate for impairments. The importance of good general 
health— nutritioa exercise, stress management— to driving should be emphasized 
So also should the effect of medication and alcohol on driving skills. Recent changes 
in driving laws and traffic signs should be studied along with the latest information on 
the value and proper use of seatbelts and other safety equipment As a motivating 
device, violators who successfully complete the course should be eligible for a 
reduction of "points" or other detrimental entries on their driving records. 

2 Educational courses in traffic safety should also be made available regularly to 
ALL older drivers on a voluntary basis The sponsoring organizations should include 
those specializing in services to senior adults. Community colleges should offer 
driver education courses (basic, advanced, refresher) for the elderly. 

Among the voluntary preventive measures gaining ever stronger support are the 
refresher courses for drivers 55 and over, with subject matter similar to that of the 
corrective courses taken involuntarily (as described in Recommendation #1). 
Volunteers who pass course requirements should be declared eligible for discounts 
in automobile insurance premiums under a state mandated plan or one originated by 
private insurance carriers. 

For maximum impact all courses, whether under public or private sponsorship, 
should be publicized widely and regularly. All media ar; urged to cooperate in this 
endeavor. 

3 Physicians and pharmacists should continually warn drivers of the potential risks 
in driving after taking medicationOlder persons consume medications in large 
numbers and amounts, and may be taking more than one simultaneously without 
knowing their separate or combined effect on driving skills. Survey results show that 



Driver 



ERIC 



v 



7 



551 



a surpn singly large number of older drivers have inadequate or incorrect 
information on drugs. 

4 All states should be in compliance with National Highway Traffic Safety 
Administration (NHTSA) standards for vision. There is substantial evidence that 
most of the information and the cues necessary for safe driving comes through the 
eyes, and that visual opacities decrease with age. Having set minimal optical 
standards for the operatic; 1 of a motor vehicle, states should require all drivers to 
submit periodically toan optical exam inatioa including the customary acuity tests as 
well ao those for denth perception a:id peripheral vision. At the conclusion of the 
examinatioa the licensee s.. uld De informed of any corrective action deemed 
necessary to hold the license. 

While panel members recognized that certain eye conditions (for example, 
cataract) are directly related to agin& they did *iot specify any one age for beginning 
mandated examinations- hence the consensus on NHTSA standards. However, 
panelists agreed that at any age, licenses should not be issued or reissued until 
whatever unsatisfactory conditions revealed on examination are corrected for safe 
driving as attested to by a qualified professional 

5 At least until the issue of passive restraints is resolved locally and nationally, 
drivers should be encouraged to take advantage of all occupant restraint and other 
"packaging" systems: te ; safety belts, airbags, head restraints, interiors free of hazards. 
Drivers 55 and over are more likely to be injured in automobile accidents because of 
the decreased strength of their musculoskeletal systems, increased tightness of 
musculature and joints, and the limitations of arthritis. Safety belts are desirable 
because they are effective in rollovers and opposite side impacts, accident* in which 
airbags are not effective. Airbags provide better load distribution than safety belts, 
and reduce the risk of neck, chest and abdominal injury. The combination of airbags 
and safety belts provides the best available protection 

Manufacturers should publish and circulate current information on all safety 
features of their vehicles— including such items as seatbelts, which if improperly 
used can be hazardous. NHTSA should provide consumers with information on 
vehicular safety features (such as anti-lock braking systems) so that these can be 
considered in the purchase of an automobile and/or as supplementary equipment 

6 State driver manuals should be written and designed on the basis of the learning 
and motivational characteristics of older drivers. The "cartoon" format of some state 
manuals makes them more suitable for young drivers. Print size, color, contrast 
length of sentences and paragraphs, reading levels, and complexity of general 
presentation are frequently unsuitable for older persons. This may result in an 
inadequate grasp of what is intended 

7 A road test should be the final criterion in the initial or continuing licensing of 
older drivers. Although written examinations, chronological age, and physical 
conditions can be considered as gross screening devices for issuing or denying a 
license, the final determination should include an adequate road test Older drivers 
have been known to fail written examinations because of unfamiliarity with some test 
formats (complex multiple choice questions, for example) rather than lack of 
knowledge. Tests of vision, primarily because ot the circumstances under which they 
are given, also can be misleading 



Vehicle 

1. Automobile manufacturers should make a concerted effort to improve the 
design of seatbelts and other restraints and "packing " and encourage their habitual 
use. Older drivers are more susceptible to iivury than younger drivers and 
q recover more slowly from it In view of the positive role of restraints and other 

o 



passenger packaging equipment in the reduction of injuries, it must be noted 
emphatically that not enough older drivers are taking advantage of them. Surveys 
reveal that among the main reasons for this negligence are lack of comfort and 
difficulty of use. 

More efficient and comfortable design is possible Belts should be designed to be 
more easily reached, fastened and released Lap and shou'der belts should be made 
available (for all cars, vans, light trucks) for every seating position in the vehicle The 
inverted "V" or "Y" as an alternative design of shoulder belts would be an asset So 
also would be an airbag and knee bolster for the driver, to supplement the lap and 
shoulder belt 

Manufacturers should provide older drivers with a written description of the 
inherent safety value of standard and optional equipment and of how to use it 
properly The written d< jcription should be supplemented by a demonstration and 
proper-usage check at the dealership before the car is driven oft 

2. Manufacturers should increase forward and lateral visibility by improved "A" 
Pillar design. "Blind spots" to the sides and rear of vehicles represent hazards even 
for young and skillful drivers. With age comes a decreasing ability to scan to the rear, 
or to turn one's head fully and quickly to try to see around "blind spots" before taking 
actioa Making available larger interior mirrors (adjustable fore and aft) and exterior 
mirrors would also enable drivers to compensate foi decreased head and neck 
mobility. 

3. Auinmobk manufacturers should design windshield wipers with a wider sweep to 
keep the side of the windshield clear. These areas are critical to vision during turning 
movements, and older drivers suffer many of their accidents while turning and/or at 
intersections. Rear window defrosters, washers and vipers should also be made 
available for all cars. Heavily tinted ("black") glass should not be used (even for side 
or rear windows). 

4. Manufacturers should offer as optional the following safety features: (Whilethese 
would be of special help to older drivers in coping with the safety handicaps of normal 
aging, they would also be of assistance to the young). 

4.1 head restraints for every seating position; 

42 a headlight washing and wiping system that operates whenever the windshield 
washer-wiper is turned on; 

4 3 driving controls easily reachable by the properly positioned "first percentile driver; " 
44 an anti-lock brake system for all cars and light trucks; and 

4.5 power steering and power brakes for all cars. 

5 Automobile manufacturers should design vehicle fronts and other exterior devices 
to minimize injury to a pedestrian in case of impact Hood ornaments and other 
protrusions at the front pose additional hazards for pedestrians, and should be 
avoided or minimized Older pedestrians as well as older drivers are especially 
susceptible to injury and take longer than younger persons to recover from it What 
might produce only injuries to younger people can be fatal to their elders. 

6. Automobile manufacturers in cooperation with traffic engineers should consider 
installing audible signal systems in vehicles to warn older drivers of a pedestrian in or 
approaching a crosswalk An inordinately large number of traffic accidents occur at 
intersections and crosswalks. One in three pedestrians killed is an older adult— the 
largest percentage for any group. Audible signals are now in operation at seme 
intersections to help older and impaired people cross. Some traffic signals are 
automatically activated for motorists when pedestrians enter a crosswalk. The 
suggestion to install an audible signal in the car holds considerable safety potential 
for older pedestrians and drivers alike 
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7 Motorists should be encouraged to: 

71 inspect their own cars routinely and to do minor maintenance within their own 
capabilities This has become increasingly important with the advent of "self- 
service" gas stations Car breakdowns are no fun for anyone, but they can be 
especially hazardous to the health and safety of older persons. Automobile 
dealers and community colleges, among others, can give whatever bnef 
instruction is needed by older drivers to facilitate inspection and maintenance 
of their cars. 

72 add to their present ears the high- mounted stop light that the National digh way 
Traffic Safety Administration has mandated for all future cars. In general the 
elderly drive more slowly and apply the brake pedal more frequently. The 
high-mounted stop light has proved its value in field tests, and can be of 
special vstue to older drivers in reducing rear-end accidents, to them and by 
them. 

& While the foregoinffrecom mendations on automobile design have for the most part 
been proved, additional exploration and research on the safety and comfort of the older 
driver are recommended It was interesting to note that some panel members not 
directly concerned with vehicle design thought at least a few of the recommendations 
"pie in the sky"— until that is* they were presented with facts, figures and incidents 
of proof And so with the older driver as the focus, we should try to determine such 
matters as: (1) how well automobile design accommodates vision and perception; (2) 
the most desirable type and location of mirrors; (3) the best shape and color for front 
and rear windshields; (4) the most satisfactory kind size, and placement nf head- 
lights, and the potential contribution of polarized headlights; (5) the most suitable 
design and color to increase readability of dashboard gauges and dials; and (6) the 
best method to accommodate the physical limitations of aging— namely, reduced 
strength and decreased flexibility and comfort in relation to steer in Lraking seeing 
to the side and rear, sitting climbing in and out, adjusting the seatbelt and so oa 
Applied findings might well contribute to the safety and comfort of all of us 



Highway 

(Recommendations 1 and 5 are directed to Congress, state legist tires, federal 
and state highway agencies motorists lobby groups and professional safety 
organizations) 

1. When arterial highways are constructed on new rights-of-way, every effort should 
be made to provide full control of access. In addition, principal arterial highways 
connecting to the Interstate System should be upgraded to full control of access where 
feasible Studies have shown that the 43,000-mile Interstate Highway System with full 
control of access (Le., no access allowed from abutting property owners, all crossroads 
grade-separated with long speed-change lanes at interchanges opposing directions 
of traffic separated by a wide medium with barriers where required) results in a 
savings of about 6,000 lives each year when compared to conventional highways Full- 
control-of-access highways are of great value to older drivers, who have extraordinary 
difficulty with turns and intersections on conventional highways Highways with full 
control of access are a classic illustration of increasing the safety of all drivers by 
eliminating hazards from the traffic environment 

2. In the design of highways, every effort should be made to minmalize the chance of 
accidents, and to reduce the seventy of those that occur. These safer highways should 
include easy grades lanes 12- feet wide, wide shoulders, non-obstructed roadsides 
without nearby trees wide and flat ditches, flat-sided slopes impact attenuators at 
structures and guard rails where needed The objective would be to insure that 

O ighways would more safely accommodate not merely the a /erage driver, but rather 
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a high percentile of all drivers, including the elderly. Almost everyone commits 
drving errors occasionally, and such roadways and roadsides would "forgive" some 
of these lapses and give the driver a second chance. 

3 On highways that are lighted, levels of illumination should be increased by a factor 
of at least FOUR to meet the needs of older drivers Generally speaking the stronger the 
illumination the fewer the number of accidents. Because the visual faculties of older 
drivers can worsen with age, this is an area of special concern to them. State and local 
highway agencies, electric power companies and equipment manufacturers, are 
necessary partners in implementing this recommendation 

4. Procedures should be developed by state and local highway agencies for periodic 
maintenance inspections of highways and traffic control devices. Inspections should be 
made both day and night, by staff notfamiliar with the area and attention should be giver 
to operational problems, including difficulties experienced by drivers— especially older 
drivers-using the highway For the benefit of older driver* In particular, traffic control 
devices should be maintained at a high functional level Because of vandalism, weather, 
and normal wer*r and tear, such devices as signs, pavement markings, delineators, 
traffic signals and roadside hardware (eg, railings) may be destroyed or damaged 

5. A test and evaluation of an Electronic Route Guidance System (ERGS) should be 
made in an entire urban area or in a large part thereof It is virtually impossible on 
highspeed, high-volume freeways tc provide adequate route guidance information 
for ail drivers— particularly older ones— with signs alone A technique developed in 
this country 15 years ago by the Feceral Highway Administratioa and now deployed 
in Tokyo and West Germany, provides customized route guidance information b> 
means of a black box in the vehicle, into which is dialed the destination of the driver. 
A transponder and a roadside minicomputer then give the drwer proper routing 
information 

6. There are also numerous small-scale improvements in highway and traffic 
engineering that state and local highway agencies should make to assist older drivers. 

6 1 Traffic signs and signals should be made as large, graphic, simple, and clear as 
possible. 

6 2 Colors of traffic controls should be selected with recognition of the difficulty older 
people experience with *ertain colors, such as those in the red family 

6 3 Advance warning and informational signing should be used more extensively to 
minimize the number of visual and perceptual cues that older drivers must watch 
for in order to make safe driving decisions. 

6 4 More readily visible delineations, markings, and other communications should 
be placed at pedestrian crossings with heavy vehicular and pedestrian traffic 

6.5 Traffic signals at intersections should be placed with the aim of reducing 
left turning problems, thus enabling drivers more easily to monitor the opposing 
traffic to see pedestrians in crosswalks as well as the signal it If, and reducing 
the need for the wide-ranging eye movements usually required of drivers. 

6 6 Unnecessary highway furniture, signs or plantings which interfere with a clear 
view of the intersection should be eliminated so that pedestrians and drivers are 
more visible to each other. 
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General Statement 

The recommendations made above and others found in the separate background 
papers were offered in the hope of finding greater safety and comfort for drivers 55 
years of age and over, and indeed for all road users. But the data bases out of which 
they grew are sometimes modest, sometimes inadequate Current standards for 
highways, traffic laws, traffic control devices, driver licensing traffic engineering 
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driver training and information programs-all must be reexamined in a systematic 
way to take appropriate account of the needs and capabilities of drivers 55 and over. 
Thus there is a need for more and deeper research into the driving performance of 
the elderly, and into the conditions that influence it Accelerated support, both public 
and private, is needed in this vast and demanding effort 

A research base and a broad dissemination of findings is critical, for the re should 
be no discriminatory requirements, legislated or otherwise, for senior drivers 
without a record based on verifiable collective experience; nor should thtre be, in the 
name of economy or through allegedly "insufficient experience," excessive postpone- 
ment of corrective action long known to be due When the facts are in they should be 
acted upoa 

But action should be based on consensus growing out of a system of continuous 
research and dialogue among public and private organizations concerned with and 
knowledgeable abcut older adults and motor vehicular transportatioa Above all 
there should be planned input from senior drivers themselves, who, when 
adequately informed, will probably turn out to be as good a source as any for soli ions 
to their own problems 
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VISION OF THE OLDER DRIVER: 
Implications for Vehicle and Highway Design and 
for Driver Testing 

Merrill J. Allen, 0. D., is professor of Optometry at the School of Optometry, 
Indiana University and holds the B.ScOpt, M.Sc and Ph.D. degrees (1941- 
49) from the Ohio State University. He lias over 40 publications on 
motorists' vision and the visual factors of the automobile and highway, 
including a book, Vision and Highway Safety prefaced by Ralph Nader. He has 
served as a consultant tc attorneys and industry, and to the U.S. Army and 
the U.S. General Services Administration. His goals include saving lives 
through accident reduction by proper visual design of vehicles and the 
visual driving environment, taking realistic account of driver limitations. 



The older population apparently has an increasing rate of fatal motor vehicle 
accidents with advancing age (see Figt re 1) beginning about age 60. Between ages 25 
and 60 the driving success shows steady improvement While a number of things are 
going on in the population which reflect in these data (including a greater fragility with 
age), the gradual deterioration in vision (see Figure 2) throughout the life of the 
average human seems unimportant as a factor influencing the shape of the curve up to 
50 years of age. However, above 50 the visual deterioration begins to be significant and 
probably is a factor in older-driver accidents. Even so, in spite of the lower rate of 
recovery of older people from injury, and the marginally convincing evidence of over 
involvement in accidents, the older driver seems to compensate very well for his 
infirmities. 



Older Driver Visual Characteristics 

Driver license tests routinely concentrate on visual acuity. Most of the population 
demonstrate the ability to read 20/20 with proper glasses even to age 70. Figure 2 
shows that at 100% contrast 80- year-old humans can read 20/40 or better. Since acuity 
testing is done with high contrast letters, the license bureau cannot detect the losses in 
visual performance occurring throughout most of a person's lifetime 

Visual acuity testing is a sensitive detector of the nee i for glasses to correct a 
handicapping focusing error such as nearsightedness, fars Jitedness or astigmatism. 
These errors of refraction are not necessarily associated w th aging an d.when present 
in a younger person can mimic some of the visual problems found among the older 
populatioa Thus, a younger driver needing but not wearing glasses may perform 
worse than an older driver properly corrected with glasses, contact lenses or a lens 
implant following cataract surgery. The reduced performance from poor vision shows 
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Figure 1 

Deaths per 100,000 Population from Motor Vehicle Traffic Crashes by Age and Sex. 1977-79 

up as a slowed response to signals, signs and the traffic events that might lead to an 
accident; just as ill health, age, drugs, alcohol fatigue, distractions, environmental 
factors of raia fog, darknecs, solar glare, and so on are describable in terms of the 
slowed response time they induce To help compensate for such adverse factors in 
traffic, the designers of the high way- vehicle systems need to design for a longer 
response time than the 2.5 seconds design time recommended by the American 
Association of State Highway Officials; or they need to provide improved vehicle, 
highway and signal systems that compensate for the degrading factors. Current 
deficits in design are themselves i sponsible for the 2.5 second response time 
recommended by AASHTO. 

Aside from problems of focus, losses in visual performance in the elderly are due to 
losses of light intensity in the eye. The light forming the image in the eye must pass 
through the pupil which typically reduces in area with age A 6mm diameter pupil in 
youth can reduce to a 2mm diameter pupil in old age, a reduction 1/9 the area and thus 
1/9 of the light available at the retina In additioa the lens in the eye typically browns 
with age, behaving like a sunglass and absorbing much of the light that passes through 
the pupiL The combined losses of available light in the eyes of many older people can 
easily be equivalent to reducing street and automobile lighting to 10% (or less) of their 
normal design levels — as if drivers were wearing a very dark pair of sun glasses for 
night-time driving This fact aione helps explain why many older persons will not drive 
at night 
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Figure 2. 

A two minute Landolt C measures 20/40 v» Aial acuity 160 candles per square meter is about the 
light level of an eye professional's projected test chart. All of these subjects were given a proper 
correction at the time they were tested 
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Other problems frequently found in the older population include cataract 
glaucoma, senile macular degeneration and diabetes. 

A cataract is a detrimental change in lens transmission with age, a change which 
scatters and absorbs light in proportion to its severity. It reduce* the contrast in the 
retinal image so that low-contrast objects may not be seea 0,.voming headlights 
become'excessively glai in& and make night-time driving difficult or impossible Early 
cataract changes also are usually associated with major changes in the strength of 
glasses needed, and if these changes are not corrected they can cause profound 
adverse effect upon visual performance. The person with cataract may pass a vision 
test for licensure yet restrict himself to daytime driving because of the difficulties of 
trying to drive at night 

The treatment for cataract is surgery and spectacles, contact lenses or a plastic lens 
implanted inside the eye The surgery removes the cataractous lens from the eye 
Then the focusing power of the missing human lens must be provided artificially. If 
thick glasses are used the distortions are severe and contribute to confusion and the 
slowed, insecure driving and walking behavior often observed among the elderly. 
Contact 'enses are a more acceptable optical correction after cataract surgery, but the 
delicate handling and constant attention that they need makes them unsuited for 
many older persons. The ideal optical correction is to implant a lens in the eye 
following surgery. Often the implanted lens can give visual performance equivalent to 
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that of a much younger person and in some lucky cases, without any glasses Improved 
surgical techniques have reduced the complications of lens implants to about the level 
of old-fashioned cataract surgery before implants While there is still some danger of 
poor surgical result the usual outcome of lens implants is very good The visual 
performance should be good in all respects, provided no other complicating condition 
exists. 

The cataract problem is but an acceleration of the visual deterioration shown in 
Figure 2. Of the several post- surgical corrections possible, thick spectacles are the 
least desirable because of spatial distortions (20% or moie magnification with a 
significant blind zone around the edges of the lenses). Post-surgical cataract patients 
wearing thick glasses should be given a driving test to determine how well they have 
adapted to their spectacles. Once adapted to their correctioa they should have good 
vision for driving except for the blind zone at the edges of the lenses. 

The other conditions, however, may not be so dramatically treatable For example, 
glaucoma is a gradual loss of visual function beginning in the periphery. It is usually 
attributed to increased intraocular pressure; hence, the standard treatment is to 
prescribe drugs to lower the pressure, and when these fail to perform surgery aud, 
usually, continue the pressure-lowering drugs. In addition to the losses of vision 
caused by glaucoma itself, some of the treatment drrgs cause cataracts, reduce the 
size of the pupil, and reduce the sensitivity of the retina Each of these adverse drug 
effects is harmful to driving Vitamin C in large doses may sometimes be beneficial in 
this condition with the adverse side effects 

Although the night-time driving performance of a candidate for licensure may be 
inferior, the driving examiner may not be able to detect a vision problem with the 
acuity screening test Moreover, the peripheral vision test may not indicate any 
problem, even though the patient is using eye dropsand has some losses of peripheral 
visioa The candidate should be asked specifically about glaucoma and eye drops and 
be given a night-drivingtest if indicated Fortunately, the older driver who cannot see 
well at night will usually avoid night driving. However, a driver with glaucoma and/or 
side vision losses may, 1 fact not realize that he has a dangerous loss of peripheral 
visioa a severe disadvantage even in the daytime. 

"Senile macular degeneration is a loss of vision in the important central (macular) 
vision an a due to neurological damage. Vision may deteriorate to 20/400 or worse. 
Penpheral vision may be normal, and the victim may move about as if normally 
sighted yet not be able to pass a driver's test This condition is not characteristic of 
senility and — at present is not understood Some hope for understanding comes from 
ih>* recent discovery that cats deficient in the amino acid taurine develop a lesion 
resembling human senile macular degeneratioa Foods containing taurine, such as 
fish, will prevent the disease in cats. 

Diabetes causes a complex of visual problems which are harmful to driving It may 
cause hourly changes in refractive error, which can be handicapping especially for 
night driving Diabetes is the single most important cause of cataract for people under 
35 years of age. Diabetic retinopathy is a severe problem caused by abnormal blood 
vessels and capillaries in the eye Fluctuations in performance, sometimes including 
catastrophic loss of visioa are complications of uncontrolled diabetes. The driving 
examiner should ask about diabetes, should perform all vision tests required and run a 
dnving test on any questionable candidates 

Other problems in aging such as slowed reaction time, limitations to mobility of 
body and head and the use of medications are generally similar to poor vision in their 
effects upon dnving performance A driving test or simulated driving test is highly 
^ desirable for questionable candidates fo* relicensure 
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Design of Vehicles and Roadways 

So far we have addressed the driver's characteristics. With these in mind, let us look 
at vehicle and roadway design. Since our population will contain more and more older 
drivers, it's time we realized that our current standards may not be adequate for them. 

It is well known that: a) the more light the fewer the accidents at night b) the older 
the driver the smaller his pupils, c) and the older the driver the greater the absorption 
and scatter of the light entering the eye Research has established that to maintain a 
given visual performance on a task, the illumination needs to be doubled for each 13 
years increase in age Thus the illumination adequate for a 40-year-old engineer to 
drive safely on the highway he helped design needs to be increased by a factor of 4 for 
him to perform equally well at age 66. Similarly the headlight power needs to be 
increased by a factor of 4. In addition, because senior drivers are more susceptible to 
glare, the amount of light above the horizontal and to the left of the axis of the 
headlamp needs to be reduced 

To overcome the glare from street lights at night and from sky glare daring the day, 
the sky band at the top of the windshield can be very protective of older drivers; it 
should be standard on all cars. Tinting of the windshield to absorb solar heat wastes 
fuel dollars at night since useful light is absorbed before it reaches the eye, A tinted 
windshield is like putting a light absorbing filter over every street light and head light 
The desirable sky band and undesirable overall tinting usually go together in 
American windshields The value of the overall tinted vindshield is questionable even 
for daytime use since it adversely affects the visibility of red signals 

The windshields of old automobiles are usually pitted and scratched as well as dirty 
Young drivers with old windshields have many of the problems an older driver has 
because of his eyes Windshield removal or resurfacing should be made inexpensively 
available to the motoring public Oider cars are not visually safe unless the windshield 
has been repolished or replaced Many of these high hazard automobiles become the 
teenager's car and they undoubtedly increase accidents 

i ne design of our highway system needs modification for both day and night-time 
use by the older population. For example, better (wider, brighter) pavement striping 
for edge, center line and lane delineation has been shown to improve performance of 
handicapped drivers The use of larger signs with more attention to the clarity of the 
message is imperative Signs should be designed to provide 13 seconds or more of 
advance warning time to all legally licensed drivers. 

Stop-and-go lights should have their amber-signal time increased tc ensure that no 
cars will enter the intersection against a red light The current engineering formulae 
assume a deceleration rate which most drivers find unacceptable and most truckers 
find impossible to achieve on either wet or dry pavement Clearly, the imposition of 
age handicaps exascerbates this situation. The Insurance Institute for Hi^i way Safety 
has data from studies indicating how the formulae need to be changed 

Although they meet governmental regulations, trucks, buses and jeeps have 
unusual and deceptive headlights because of their abnormal elevation and separation 
compared to passenger cars Under certain rather common conditions the abnormal 
spacing and/or height makes the viewer think the vehicle is closer or further away 
than it really is 

There is no basis in highway safety for allowing headlights to be at or above the eye 
level of the driver of a passenger vehicle, as is legally possible now. All vehicles using 
the streets and highways should be required to have the headlight height and spacing 
within a few inches of one another so that headlight aim and light-output pattern can 
minimize headlight glare for everyone 

A similar visibility and judgmental problem exists for tail lights, and at this writing a 
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similar wide range of placements is legal As with headlights, there is no basis in 
highway safety for allowing tail lights to be widely variant in height and separation. 

The older driver is more susceptible to the illusory cues provided when both 
headlights and tail light are malpositioned 

A large number of truck and trailer accidents occur as side collisions. Some trucks 
and most trailers have high ground clearance and in many cases a motorist in a 
passenger vehicle can see the full roadway scene beneath a trailer across his path. To 
make matters worse, the trailer side lights are usually and legally placed above the 
passenger-vehicle driver's eye leveL At night side lights cause even greater 
misinterpretation of distance than the tail and head lights. To correct the problem they 
must be brightened increased in number and brought down to within a few inches of a 
standard height for head and tail lights above the roadway. The present intensity of 
trailer side lights is too low even for young drivers! 

The warning lights placed at railroad crossings are not bright enough in the daytime 
to be 100% effective eve*n for young drivers. Approximately, a fourfold increase in 
brightness can be obtained simply by changing to a halogen light bulb and another 
factor of 2 by changing to the newly standardized brighter red filter (roundel). In 
additioa strobe flashers on the signal posts and the greater use of gates would provide 
the still greater protection needed at some crossings. Thus, there seems little excuse 
for our railroads to continue operating a borderline safety system. The need for better 
signals is most acute for older drivers because the normally inadequate train horn is 
even less effective on those afflicted with 3ge-related losses in nearing. Brighter 
signals with better advance warning should be a minimum got 1 ! 

Collision Course 

The problems faced by the older driver include the detection of vehicles and 
pedestrians on a collision course The usual collision course is a threat difficult to see 
because the approaching object does not move left or right but just grows in size 
Peripheral vision is especially good at detecting objects moving left or right but not 
growing in size Shadows, inadequate vehicle visibility, sun glare, rain, snow, among 
other hazards, can further reduce the capacity of peripheral vision to warn the driver 
of an impending collisioa One excellent solution is to increase the visibility of all 
vehicles and pedestrians. The use on cars of high-mounted running lights which are 
turned on by day as well as night and which can be seen from any direction will greatly 
enhance driving safety. For pedestrians, flash lights and reflectorized clothing at night 
and bright clothing by day will improve their safety. 

Other objects which do not move left or right are the windshield corner posts and the 
rearview mirror. A collision course at an intersection can put each colliding vehicle 
behind or near a normally ignored vehicle structure as seen by the other driver. Such 
structural members need to be made as visually inconspicuous as possible Thus 
narrower windshield structures and a higher placed inside rearview mirror are needed 
on future motor vehicles. 

Motorcycles 

While relatively few older people drive motorcycles, many are involved in turning in 
front of oncoming motorcycles. The poor visibility, illusory factors and high-velocity 
capability of motorcycles should make special visual treatment mandatory. The use of 
the motorcycle headlight whenever the engine is running is an excellent safety 
measure, but it still is not enough. The high-positioned single motorcycle headlight is 
easily lost among automobile headlights and is easily judged to be farther away than in 
fact it is. Headlight height should agree with that of other vehicles, and the light should 
be flashed to clearly signal that a motorcycle is present A device called the Q-Switch is 
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available to do this automatically. Headlights flashed both day and night will greatly 
assist the older and all other drivers to detect locate and identify all motorcycles in the 
traffic flow. The payoff will be a reduction of over 509c of all "motorcycle to motor 
vehicle" accidents. 

Conclusion 

The principles of correction are basic and reforms would be inexpensive compared 
to the present costs in accidents. The accomplishments of the needed changes 
described herein will take constant dedicated, goal-oriented and cooperative effort by 
individuals, industries and governmen'u Changes can and must be made When they 
have been made, the accident rate will in my opimoa easily drop 75%, lc, to less than 
257r of the present rate. 
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Safer Cars for Seniors 



Roy Haeusler, P.E., SB, MIT '32*, was Chief Engineer for Automotive 
Safety and Security for Chrysler Corporation from 1965 to 1974, and 
Director of Automotive Safety Relations, from 1974 to retirement in 1975. 
He has served as Chairman of the SAE Automotive Safety and Seat Belt 
Committees, the Traffic Conference of the National Safety Council, and the 
Automotive Safety Committee of the Canadian Highway Safety Council. He 
also served on the advisory councils of the Stapp Conference and the 
American Association for Automotive Medicine. 
* Bachelor's Degree in Engineering Administration. 

In the last twenty years, the Nation's traffic safety programs have helped us to hold 
the line against injury and death in spite of further increases in the number of licensed 
drivers, the number of cars and trucks on the road, and the number of billions of miles 
dnvea The picture may change for the worse in the next decade or two. While the 
number of teenage drivers may decrease as the crest of the "baby boomers" passes on 
toward middle age, the number of older people will be increasing Improved health care 
has enabled them to avoid some of the causes of early death. Older people may not be as 
frequently involved in traffic crashes, but their injury is much more likely to result in 
permanent impairment or death. Older people are more fragile; their bones break more 
easily, and circulatory and other impairment is apt to interfere with the healing 
process. 

Protection From Inju^/ 

One of the major element* of our national traffic safety pro^zram has been the safety 
improvement of cars, especially in the car's capacity to protect its occupants when a 
crash does occur, for whatever reasoa Older drivers have benefitted, particularly those 
who have made use of the new safety features. When a car stops abruptly in a crash, the 
occupants can strike the interior with great force The resulting bone fractures, 
crushing bruises, and the brain damage associated with head impact are serious and 
sometimes even fatal for young people For older people such injuries are much more 
likely to be fatal. 

Accordingly, the most important safety improvement in cars has been the addition of 
seat belts and particularly, the addition of shoulder belts as well as lap belts for the 
driver and right front passenger. These have been standard in all cars manufactured for 
the United States market since 1968 *Vhen worn,they have proved highly effective in 
reducing the occurrence of serious injury. They have one major limitation: they need 
the motorist's cooperation in regularly using them and using them properly — with the 
lap belt adjusted snugly across the thighs, under the abdomea and the shoulder belt 
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worn on top of the shoulder, not under the arm To overcome this disadvantage, efforts 
in education and persuasion by safety councils and other public service groups are 
being supplemented by laws requiring belt use Admittedly, there will be many 
instances of refusal to comply, and enforcement will be limited Nevertheless used 
belts will substantially increase as state after state passes such laws. 

"Air bags", that is, cushion s that are instantaneously inflated at the moment of crash, 
have been urged as a substitute for the belts. No cooperation is required of the car 
occupants; that is, the main advantage of air bags, Unquestionably, many lives would be 
saved and the number of injuries reduced, primarily among the many motorists who 
have failed to avail themselves of the protection offered by the belts already in all cars, 
Insurance companies would greatly benefit, too; understandably, they have been 
pressing legislators and the National Highway Traffic Safety Administration to 
establish requirements for air bags in all new cars, The implication has been that air 
bags would take the place of belts. 

Air bags have several serious disadvantages. For one, they are expensive The one 
offered today by one manufacturer for the driver is standard in his highest price cars. In 
his compact cars, it adds $880 to the price As standard equipment for all cars, air bags 
would cost much less, but the cost would have to be multiplied by two or three if all front 
seat occupants had to be provided for. It is regrettable to have to contemplate putting 
substantial ; ^ditional cost into all cars just because many motorists are neglecting to 
use the highly protective belts they have already paid for. However, we all are already 
paying for their neglect in higher insurance premiums and taxes for the care of the 
crippled and the survivors of those who did not survive With few e" :eptions, 
insurance companies have not provided premium reductions for those regularly using 
the belts Their rationale has been their inability to determine whether at the time of 
the accident, the occupants were actually wearing the belts, 

As a substitute for lap and shoulder belts, air bags have another major disadvantage: 
they provide no protection in broadside impacts or in a rollover that is not preceded by a 
major forward impact Shoulder and lap belts are highly protective in many such events 
by keeping the driver in place and away from the area of impact when his car is hit 
broadside on the far side Belts are also likely to keep the occupants wholly within the 
car. Occupant ejectioa even partial ejectioa has been a major factor in critic? 1 and fatal 
injury. 

In sum, lap and shoulder belts are here to stay. They deserve the active cooperation 
of all motorists The air bag has been given its correct status by Mercedes Benz — as a 
supplement to the belts, specifically, as additional protection to come between the 
driver and the steering wheel at the time of crash. In providing this supplementary 
restraint for the driver, Mercedes has urged the continued use of the belts 

In its cars equipped with the supplementary restraint, Mercedes has also increased 
the probable effectiveness of the front seat belts by providing instantaneous tensioning 
at the moment of crash to take up slack and to take up some of the belt stretch that 
occurs when the occupant heavily loads the belts Thus, the occupant is even less likely 
to hit the rear view m irror, the windshield, the instrument panel or the controls in front 
of him 

Few will benefit immediately from these advancements: Mercedes cars are among 
the most expensive However, the example has been set and others are bound to follow. 
In the meanwhile, many millions of cars will be sold with lap and shoulder belts alone 
Especially since these belts will be continued even with the introduction of air bags, 
further improvements should be made to the belt system 

As long as the front seat occupant in a two-door car finds that the belts are hard to 
reach especially for the older arthnuc persoa as long as short people can justifiably say 
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that the shoulder belt scrapes the neck, as long as rear seat belts are hard to find and put 
on when three people get in and close the door before trying to put the belts on, as long 
as belts are si jggish in retracting and get caught Sr. the door and get dirty and even 
damaged, there will be plenty of need for improvement £uch improvement in design 
can be expected to increase the use of belts Every percentage of increase nationally will 
mean another million people are being protected 

Better protection is also needed for the front-center passenger when there is a front- 
center seating provisioa In a forward crash, that passenger even when wearing the lap 
belt may hit the windshield or the very hard structure over it He may also hit the rear 
view mirror. There has thus feu* been no provision for a shoulder belt One could be 
offered to those who need a front seat for three occupants. Several designs have been 
demonstrated, including one in which the upper end of the belt could be detached from 
its overhead anchorage and lapped over the back of the front seat A diagonal belt could 
be used, such as is now provided for the driver and the right front passenger, or an 
inverted " V" design that in the past trials seemed preferred by womea Again, when not 
in use the belt could be detached and draped over the front seat and latched to a 
stowage anchorage below. 

It would also be desirable to improve the present front-seat shoulder belts by 
reducing their elongation under crash loading Excessive elongation in some front- 
seat shoulder belts is due, in part to the great length of webbing that is stretched 
Typically, the shoulder belt runs upward and rearward after passing over the shoulder 
and then passes through a loop and goes over the shoulder and then passes through a 
loop and goes down toward the floor to the belt retractor. Mounting the belt retractor 
at or near the roof would reduce the length of webbing that is stretched An alternate 
solution suggested many years ago by Professor John Ryan of the University of 
Minnesota of providing a belt tensioner that would operate at the moment of crash to 
take up belt slack and prestretch the belt would seem to have merit It has been 
adopted by Mercedes in their newest restraint system. 

Lacking such a tensioning system, the motorist had better be rted to the 
importance of protecting himself by maintaining a good posture, with his lower back 
pressed against the seat back cushion, remaining in that position with the help of the 
snugly fastened lap belt and guiding and urging the shoulder belt toward its upper end 
and thereby hewing the retractor do its job. The retractor could be wound tighter so 
that it would nol need such help. There has been justified concern that the resulting 
pressure upon the shoulder might cause some customers to complain — and even stop 
using belts. A simple and convenient provision for motorist adjustment of shoulder 
belt tension might be very helpful if adequately explained in the owner's manual. 

Rear seat passengers should also be offered more adequate protection than is 
provided by just a lap belt Shoulder belts could be offered at least as an optioa More 
than one manufacturer is providing shoulder belts for two of the three rear seat 
passengers. Equivalent protection should be offered for the center passenger, too 

Another restraint system that needs improvement especially for the benefit of 
senior citizens, is the head restraint sometimes called the head rest In some cars this 
is an additional cushion or structure extending above the top of the seat back. In other 
cars head restraint (against rearward motion in an impact from the rear) is provided 
by simply making the seat back high enough. Older persons particularly need such 
protection if they sit with a head-forward posture. They often suffer from arthritis and 
the neck is apt to be involved In such people, excessive rearward head motion in an 
impact from the rear is likely to cause increased suffering For best protection, the 
front face of the restraint should be close to the back of the head without causing 
annoyance. Thus, the protection offered is dependent in part on the occupant's 
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all of the intended protection, Provision of fore-and-aft adjustment could compei.sate 
somewhat for posture variatioa For lack of such adjustment a firm cushion could be 
added to the front face of the head restraint The added cushion should be just as firm 
as the head restraint itself, not soft like a bed or sofa pillow. 

The front center seating position, where there is one, has not been provided with 
head and neck protection comparable to that which has * een made standard for the 
left and right front positions. When three couples go out together for dinner and the 
theater in a six passenger sedan, the front center seat must be pressed into use. The 
center seat passenger is just as much in need of protection against whiplash injury as 
the others When not in use, the center headrest could be lowered into the seat back. 

Head restraints should also be made available for rear seat passengers. They are 
already standard in some cars for the left and right rear passengers. Again, the center 
passenger needs piotection, too 

It has been widely recognized that head- impact injury represents the greatest 
threat of fatality or permanent impairment of car occupants involved in crashes. 
Accordingly, the cushioning of hard, unyielding structural surfaces that are being 
struck by occupants' heads is imperative This includes the structure over and around 
the windshield and over the doors, as well as the door pillars The structure over the 
windshield is most likely to be hit by the occupants who do not wear seat belts, and 
even by some of those who do but leave them poorly adjusted The roof rails, the 
structure over the side doors, can be hit by the adjacent occupants even when they are 
wearing properly adjusted belts. An inch or more of protective cushioning could easily 
be applied in large cars and is being planned on a few models. In the smallest cars an 
inch of cushioning would tend to force the adjacent occupant to move his position 
inward toward the center of the car. 

The new windshields, with their added plastic layer on the inner surface, can be 
expected to provide increased protection against facial laceration that occurs when 
head- impact cracks and grazes the glass without the head breaking through. Even 
though the glass shards stay in place, their sharp edges can produce a slicing action, 
The tough new plastic layer on the inside surface of the windshield tends to cover 
those edges and prevent them from showing through. This is another step that has 
been taken to protect the many who have not yet developed the habit of regular belt 
use, as well as those who have 

To protect the driver from fatal or near fatal injury when his vehicle is struck 
broadside at the left front door, a more radical design may be needed Lap belts, 
shoulder belts, air bags, and even the present door-reinforcing beams are of very little 
help when the other vehicle plunges into the side of the car. 

A far more adequate design for driver protection would place the driver squarely in 
the center of the car, as far away from either side as possible, and would provide him 
with a seat and a restraint system that would adequately limit his lateral movement 
toward the point of impact This was the approach taken by Ed Dye some thirty years 
ago in the designing and building of his Cornell Safety Car. A front seat passenger 
could be on either side of the driver, immediately adjacent to the door. The 
passenger's risk of serious injury in the event of broadside collision would be the same 
as that of the right front passenger in today's car; the driver would be much more 
adequately protected Many crashes involve a vehicle having only one occupant — the 
driver. 

Vision and Visibility Aids 

Several design features that are not standard on all cars can improve the driver's 
view of the traffic scene around him One is the state-of-the-art air-conditioning system 
with its reheat feature One of the hazards of winter driving is the fogging of the 
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windshield chilled by cold air on the outside When conditions are particularly bad the 
fogging can extend to side and rear windows as welL Some relief can be had by driving 
with the windows opea but a much more satisfactory solution is available by the 
modern air-conditioning system when the temperature control is set at or above 
midrange and the air-conditioning mode is selected With that arrangement, the air that 
is drawn in is chilled, and the condensation occurs within the air-conditioner. Then the 
dned-out air is reheated before it is discharged through the defroster and heater 
outlets. The result: no fogging If some had already occurred, it disappears. 

Another winter driving hazard occurs at night on a dark, wet road treated with salt to 
melt snow and prevent icing Dirty salt spray thrown up by the car in front quickly dries 
on the hot headlights and forms an opaque film, leaving the driver wondering if the 
headlights are still oa Safe driving at night depends heavily on adequate headlighting of 
the road when there is no other illuminatioa Headlight washers and wipers are sorely 
needed under such circumstances. Very few cars have offered them, even as extra-cost 
equipment At least one manufacturer offered them on a few models and thea after two 
years discontinued them for lack of car-buyer interest They are available on some cars 
in Europe but are associated with a design of headlamp that has not as yet been 
authorized for sale in America by NHTSA One way or another, they will again become 
available here and will be well worth asking for. 

Supplementary driving lights can also be helpful at night especially if thev are 
mounted low, typically below the bottom edge of the bumper. Such lights give additional 
road illumination with proportionately much less glare thrown back to the driver* s eyes, 
especially in fog or snow. These lights need motorist cooperation; their closeness to the 
road makes them much more vulnerable to stones and other road debris thrown up by a 
car ahead Plastic covers are slipped over these lights when they are not in use, and the 
driver has to get out and remove them when he wants to use the lights. 

Electrically heated rear windows, available for many cars as a factory installed optioa 
can shed ice and snow and dry off inner surface condensation as welL Rear window 
washers and wipers very capably clean dust and dirt off the outside surface Both 
options should be available for all cars. 

Many cars offer outside rear-view mirrors that are adjustable from inside, an 
especially helpful feature for the driver who has to readjust the mirrors each time he 
uses the car. Perhaps the eye height and seated position of the previous driver were 
different from his. Any adjustment can be made more comfortably, especially in 
inclement weather. Adjusting the right outside mirror is very difficult without remote 
control because correctness of adjustment can best be determined with the driver in 
the driving positioa He cannot maintain that position if he has to slide across the car to 
move the mirror. 

Outside mirrors can be flecked with snow or ior when driving in a storm and in 
severe conditions can be rendered almost useless. ElectricaLy heated mirrors are 
available for many cars to combat this conditioa They can melt any ice and snow and 
keep the mirror surface clear. 

Drivers who appreciate having as wide a field of view as possible may prefer convex 
mirrors. Some find these mirrors very helpful for the left side as well as the right 
Others reject curved mirrors in any location because they find it too difficult to adjust 
to the accompanying reduction in image size In the curved mirror, the car that is 
twenty feet to the rear may seem to be forty feet away. Failure to adjust to this illusion 
can result in a serious driving error. Convexly curved inside rearview mirrors are also 
available; it may be desirable to choose such a mirror if curved outside mirrors are to 
be used but it would be important that all curved mirrors have the same radius of 
q rurvature, in order that a car to the rear appears to be the same size in each mirror. 
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A desirable design element for both forward and rearward visibility is the location of 
the anchorage of the inside rear-view mirror on the roof structure immediately above 
the windshield rather than on the windshield glass, With what could be called a roof 
mount, the mirror can be moved considerably fore and aft as well as laterally. When the 
driver is in positioa he can move the mirror closer to him than is otherwise feasible and 
thereby increase his field of view. At the same time, he can set the m irror so that it is out 
of the field of forward view, which may not be possible with a windshield-mounted 
mirror if the driver sits tall in his seat 

Signalling Systems 

Signalling systems cn cars have not changed very much over the years The stop 
lights still have the same brightness day and night, and they do not differentiate 
between night and day. There are some safety-related differences among the various 
car makes and models that are worth noting 

Generally, both the stop and the turn signalling functions have been performed by 
the same lamps. If there is only one such lamp on each side and one or the other lamp 
burns out, no stop or turn signal is given on that side If the left rear stop/turn lamp 
burns out, for example, the driver preparing to turn left can give no signal to the 
following driver. If he pumps his brakes when slowing down for the turn, the remaining 
stop light (at the right rear) will flash, apparently indicating that he is preparing to turn 
right! It is obviously desirable to have at least two stop/turn lights on each side, at least 
on the rear of the car. Some cars da It is still desirable to duplicate the lights even if the 
turn and stop signals are provided by separate lights. If turn/stop lights are separate, it 
is desirable to have the turn lights be amber in color to make them more distinctive 

Turn signal and stop lamps are generally mounted just above the bumper. A few car 
models provide high-mounted supplementary stop/turn lights They are located 
essentially, at the eye level of the following driver and are particularly likely to be 
noticed by him 

Generally, both the stop/turn lamps in the rear share the same housing and the 
same lens as the taillights Therefore, at night a stop or turn indication consists of the 
brightening of an existing light The signals, either stop or turn, are probably more 
attention-arresting if they go completely on and oft as is the case when the taillights 
are in separate housings, 

Another important signalling system is the emergency flasher. On some cars the 
flasher controls dominate the stop light and turn signal controls; and the turn-signal 
lights (left and right and front and rear) all flash in unison regardless of the position of 
the turn signal lever and regardless of any pressure on the brake pedaL This is the 
desirable arrangement On some cars there is interference between the systems For 
example, holding down the brake pedal may stop the flashing action and cause the rear 
turn signals to burn steadily like stop lights and thereby to give a different message 

Vehicle Control Systems 

For all the decades that automobiles have been in existence, braking systems have 
had a serious shortcoming: when the driver makes a supreme effort to stop, to avoid a 
crash, the brakes lock the wheels and the driver loses steering control. Once the front 
wheels are locked, the vehicle ignores any effort the driver may make to change his 
direction By locking his wheels the driver has lost his last chance to steer out of the 
way. 

Some twelve years ago, one American car manufacturer offered non-locking brakes 
as an expensive option on his top line of cars. A year or two later, the option was dropped 
as being of insufficient merchandising interest Now such a braking system is once 
again available, this time on cars imported from West Germany. The system is standard 
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on the highest priced cars and optional at very high cost on some other models. At first, 
the availability of the ABS system (anti-lock brake system) will spread slowly, if only 
because of its high cost As with other safety improvements* cost will be reduced if non- 
locking brakes are made standard on higher-volume car models. In the meanwhile, 
public acceptance will depend heavily on skill in merchandising Vivid demonstrations 
have already been shown on televisioa What will really sell it will be first hand 
experience by car buyers on slippery pavement A car with four stud tires and with the 
anti-lock brake system has excellent directional stability and control on even the 
slickest glare ica 

Power brakes are frequently ignored as a safety feature, yet they give many a 
motorist with less than average strength greater ability to apply the brakes. The male 
driver, even the senior citizen may not be ready to admit he needs such help, but 
perhaps he will agree that it would be just the thing for his wife Power brakes offer 
another safety advantage, that of making left-foot braking feasible With power brakes 
the pedal is lower and so is more easily controlled by the left foot Left- foot braking is not 
for everyone, but for the driver who takes pnde in developing additional skills and who 
is able to do so, left-foot braking makes possible shorter stopping distances so vitally 
important in accident avoidance 

Greater Risk of Fatality in Small Cars 

Consideration of the safety aspects of automotive design cannot be adequate without 
maintaining awareness of the very large difference in frequency of fatal injury among 
occupants of small cars and large cars. Highly competent analysis of thousands of urban 
and rural highway crashes has revealed that three times as many fatalities have 
occurred per hundred persons involved in crashes in subcompact cars as in 4500- 
pound, full-size cars. When the experience incompact rather than subcompact cars was 
compared the ratio was still two to one Furthermore, it was found that when two 
com pact cars collided, fatality was twice as frequent as when two full-size cars collided 
Thus the additional risk of fatality in the compact car was not related solely to 
occurrence of collision with large cars. This information should certainly be given prime 
consideration by a safety-conscious motorist who is trying to decide whether to replace 
his present car with a smaller, lighter modeL 



WHO NEEDS TO DO WHAT TO GET SAFER CARS FOR SENIOR 
CITIZENS (AND OTHER MOTORISTS) 



This overvic w of automotive safety, of what is available, and what more needs to be 
done, suggests the following priorities: 

1. The motorist needs to give more attention to safety as he prepares to choose to 
keep the car he has or buy a replacement and to elect the safety-improving options 
available, to the extent he is financially able 

To do this wisely the motorist needs far more information relating to the safety 
ments and demerits of various car designs and of available optional equipment 
than he has today; and he needs that information from truly qualified sources of 
impeccable reputation For each car make and model he wants to consider, he 
should have a list of the safety-related features that are standard and another list of 
optional equipment available Also available for the prospective customer's 
planning session should be a series of paragraphs, one per safety feature, 
explaining the safety pluses and minuses of that feature For example, the power 
steering benefits outlined above would be accompanied by the revelation that 
adequate inspection and maintenance of the power steering system is particularly 
important; the failure of the drive belt and consequent loss of power- assist would 
require a steering effort greater than normal. 
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2. As indicated hernia there is plenty left for the manufacturer to da For the most 
part the consumer is not in a position to improvise additional safety equipment or 
features. Equally important the manufacturer can help himself as well as the 
consumer by doing more to make the consumer aware of the availability of 
additional safety features. His dealers may not be representing him very well in 
this respect With regard to automotive safety, present merchandising techniques 
and emphasis do not appear to be adequate Had they beea it is doubtful that 
features like anti-lock brakes would have been dropped as they were a decade ago. 
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Licensing the Chronometrically Impaired Driver 

Newman Jackson, a lifelong Texan, has completed 42 years in Traffic 
Safety. Thirty-six of these years were with the Texas Department of Public 
Safety in all capacities from a field driverVlicense examiner to Assistant 
Chief of the Driver' s License Division to Chief of the Inspection and Planning 
Division for all department activities. After high school, Jackson resorted 
primarily to on-the-job and self-educatioa Aiding his efforts along his 
career path were some 15 specialized courses at Northwestern University 
Traffic Institute, the University of North Carolina, Memphis State University, 
the University of Tennessee, Texas A&M University and the University of 
Texas. Interspersed also in his career have been numerous extracurricular 
responsibilities such as: 

• Chairman of the American Association of Motor Vcnkle Administrators 
Driver Licensing Committee for four years. 

• Panel member participation in numerous research studies. 

• Chairman of the Traffic Law Enforcement Committee for the Transportation 
Research Board, Washington, D. C. for six years. 

• President in 1977 of Region Two, American Association of Motor Vehicle 
Administrators, 

In addition to Jackson's first-hand field and administrative perspectives, 
he has been viewing the traffic scene as a 55-plus driver for many years. 

Introduction 

Social concerns for drivers 55+ and over should be no greater than the concerns for 
drivers 55 and under for the following reasons: 

1. Age group demarca ions may be arbitrary. Chronology often differs from 
physiology and psychology. 

2. Discriminatory controls for any age group would be illogical undemocratic 
unscientific unjust and unwelcome. 

3. The basic components and requirements for safety are the same for any age group 
— or individual 

4. Senior drivers are entitled to as much protection from junior drivers as junior 
drivers are entitled to from senior drivers. 

5. The ultimately effective skills, knowledge and attitudes (physical mental and 
emotional) must be implanted before original licensing as a driver. The better the 
younger driver, the better the older driver. 
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6. Every driver should be recognized and tr\. i as a unique individual The 
libertarian view is appropriate here. If the individual is treated justly, any group to 
which he or she belongs cannot be treated unjustly. 

Historically, much has been done to keep impaired drivers (from age or otht-.r 
reasons) on the road Motor vehicle administrators have bent every law in the statutes 
to encourage, test and license with restrictions in such a manner as to keep senior 
drivers at least on some necessary and/or convenient roads, sometimes even beyond 
reasonable limits of risk. Progressive administrators in the motor vehicle field, 
however, agree with Donald J. Bardell, Executive Director, American Association of 
Motor Vehicle Administrators that motor vehicle departments must prepare to do 
much more in order to serve the increasing mass of older citizens whose numbers of 
age 65 and over are expected to exceed 31,u00,000 by 1990. To prepare for this service 
a complete inventory of opportunities and problems to be encountered by administra- 
tors, educators, engineers, researchers and older drivers is in order. However, I shall 
confine this discussion to a synopsis of comments and suggestions based on the recall 
of several problems from my own experience. In so doing this broad spectrum 
introductory quote is in order "We are all faced with a series of great opportunities 
brilliantly disguised as impossible situations." 

Problems of Administrators 

Motor vehicle administrators must contend with: 

1. Myopic views of research within their own ranks. 

2. "More of the same" delusions as the answer ti too many problems. 

3. V.LP/S. 

4. Politicians 

5. Obligations that expand faster than resources 

6. Aversions to innovation. 

7. Bureaucratic mediocrity in their own organization. 

8. Timid leadership in their professional associations 

9. Resistance to change. 

10. Subtle usurpation of the motor vehicle administrator's decision-making responsi- 
bility by medical advisory boards 

11. Administrators, as younger drivers (even when they do not retire until age 65 or 
even 70, they do not classify themselves as age affected), must define the problems 
and devise and execute the solutions for "older" drivers — often without adequate 
representation for the drivers affected 

12. Over representation in the public mind of senior drivers as responsible for traffic 
chaos 

Problems of Researchers 

The primary problem of researchers in public traffic safety is the failure of too many 
administrators to recognize that research is as much a part of the real 20th Century 
world as their administration, and furt her, that research may compress the equivalent 
of years, or even generations of experience into a few months often reaching even 
more accurate and dramatic conclusions A secondary problem is the sometimes 
unrealistic research which creates the skepticism referred to above 

Problems of Older Drivers 

For convenient reference problems of older drivers are divided into several 
Q categoues 
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1. Psychological and attitudinal problems. 

a Stereotyped concepts of older drivers by younger drivers as well as stereotyped 
concepts of younger drivers by older drivers. This results in clashes instead of 
cooperatioa Witness the frequency of horns, hands and revved up motors 
signalling "Get your — off the road, old maa" and the responding cues 
decipherable as "That young whippersnapper ought to be arrested" 

b. The "once a good driver always a good driver'' syndrome. 

c The last-breath struggle to maintain personal liberty and independence. 

d. The inability to recognize when driving has become a task too demanding to 
undertake. 

a Underconfidence. 
i Overconfidence. 

g. Phobia-like reactions to trucks, speed, congestioa darkness, raia wind and other 

driving stresses 9 

h. Low risk perceptioa 

L For senior drivers, insufficient information and instruction relating to the 
physical, mental and emotional aspects of driving. 

j. Staying out of "sync" with the traffic stream. 

k. Hardships from inadequate transportation to secure the necessities and 
conveniences of life. 

2. Physical and Medical Problems 

a Individual uniqueness, as so well and so long documented by Dr. Roger Williams 
of The University of Texas 

b. Single and multiple visual deficiencies 

c. Slower and vaguer reactions. 

d. Impaired body articulatioa 
a Hearing loss 

t Mlmory loss 

g. Senility (often more definitively Alzheimer's disease). 

h. The gradual pace of deter ioratioa making it hard to draw the line. 

l Unverified, vague and vertical illnesses, resulting in more crashes than 
diagnosed diseases and discernible handicaps 

j. Conspicuous absence of up-to-date preventive health informatloa 
Solutions 

Consideration of the following activities is suggested to alleviate the problems 
outlined in this discussioa They should be undertaken with several basic realizations: 

1. Driving is a highly skilled, hazardous occupatioa 

2. There is no such thing as a safe driver — only a careful driver. 

3. No driver ever gets good enough in his driving 

Educational Solutions 

1. Truth in advertising is in order. The public (including age 55+ drivers) turns much 
of our advertising off because they experience that we do not tell them the truth, 
the complete truth. We attempt only to psychologically coerce through accenting 
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negatives. Admitting that heart disease, for example, is multiple times more fatal 
than dnving; that half again as many persons are killed in falls (maybe we should 
license jple to walk); that thousands of unstatistically recorded lives are saved 
by the automobile; the knowledge that you would have to live over 30 life-times to 
insure demise in an automotive crash might well increase the number of drivers 
who will stay tuned to safety messages. 

2. Linguistic research is in order. The "accident" label is killing us. Thus, a crash 
continues as an act of God instead of a deed of the DeviL Anyone who doubts this 
has only to research hundreds of examples — such as the growth of the originally 
unpopular Death Insurance into Life Insuiance or the miracle of the unsaleable 
Rose fish transformed into Ocean Perch to become and remain the largest selling 
fish in America 

3. Emphasis on The Educated Instinct And Perception Syndrome, the real secret of 
Traffic Safety, is in order. Defined, it is acquired knowledge subconsciously 
working with the instinct of self-preservation to prevent harm 

4. Reinforcing physics with metaphysics is in order. The law of Discovered Peril (or 
the Last Clear Chance) is one of the most undertaught laws in the statutes. Fellow 
dnvers should be rescued from their plight whenever possible, irrespective of 
their error. Discovered Peril is simply the early application of "I am my brother's 
keeper." 

5. Recognition of certain hypotheses in Rupert Sheldrake's "New Science of Life" 
may be in order to encourage educators. Monkeys on an island learner* to wash 
their food Soon after monkeys on a completely isolated second island mysteriously 
through "Morphic Resonance" began washing their food, too. Could it be that 
mankind so responds, also? 

6. Attention to right (brain) hemispheric training is in order. On the basis of research 
in this field, Dr. Gabe Campbell restructured standard left-brain curricula toward 
right-brain thinking and transformed high school drop-outs into "A" students. 

7. Introduction of appropriate stress- management techniques into driver education 
curricula is in order. 

8. Intensified instruction in driver self- restriction is in order. 

9. Selectively more of the same things we have been doing is in order while we 
innovate new directions. 

Engineering Solutions 

Every reasonable effort should be made to bnng space age technology tothe rescue 
Some examples are: 

1. Subliminal car-safety messages on cassettes. Tm always a careful driver". "I 
dnve within the speed limit." 'Tm a courteous driver." "I obey all traffic laws." 
These messages to the subconscious mind might prove as effective on the 
highway as comparable messages have proved in reducing theft in super 
markets and increasing popcorn sales in theaters. 

2. Installation on automobiles of "Mutually Assured Survival" anti-crash sensors. 

3. Expanding use of continuously updated radio warnings and advisories 
electronically beamed into the automobile from the road system 

4. Air bags with new life breathed into them 

5. Special roadways for older drivers. Is this more unthinkable than special 
walkways for pedestrians or special bike lanes for bicyclists? 

6. As with education we must selectively continue correct programs while we 
O innovate better ones. 
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In applying technology it is appropriate to consider this question: " If we left as much 
responsibility up to the pilot as we do the driver, would flying be safe?" 

Administrative and Enforcement Solutions 

Necessity must nurture cooperation with innovatioa In addition to activities 
suggested in other categories, opportunities include: 

1. 

1. Phase out the futile one-on-one speed enforcement philosophy in favor of 
electronic modes. 

2. A re-look at governors on automobiles 

3. Application of "One Minute" management techniques to increase current output 
by 25% with existing personnel and equipment 

4. Dramatically increased emphasis on the spirit- of-the- law enforcement as opposed 
to the letter-of-the-law enforcement (Example from a Texas law enforcement 
guide: "Nothing herein is binding when it blindly conflicts with the administration 
of justice" 

Physical and Medical Solutions 

Incalculable benefits can come from intensifying public awareness of: 

1. The Standard American Diet (SAD.) links to traffic "crime". Authority: Dr. Roger 
Williams, University of Texas; Dr. Ruth Yale Lon& Nutrition Education Association, 
Houstoa Texas and a host of other research colleagues. 

2. Iatrogenic crashes. 

3. The insidious hazards of hypoglycemia — affecting up to 90% of the population 

4. The corrective health potential offered by healing arts in addition to those 
recognized by the American Medical Association and the insurance industry. 



Administrators should expect, recognize and intercept penodic cycles of retrogres- 
sion precipitated by recurring overloads. The foregoing comments interface in many 
places. The suggestions, while intended to focus on 554- dnvers are often inseparable 
from the universal spectrum of all drivers. As demonstrated by Canadian researchers 
over 30 years ago, we all dnve as we live, and conversely, I suppose we live as we drive. 
Therefore, better driving also means better living 



CONCLUSION 
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AUTO INSURANCE: 

Needs and Problems of Drivers 55 and Over 



Edward R. Klamm is a consultant for Allstate Insurance Company, 
where recently he completed a 33-year career that involved: pioneering the 
high school driver-education program, establishing university safety- 
centers, coordinating safety council activities and other national safety 
efforts. He co-sponsored the nationally recognized research project, "Grades, 
Cars and Jobs" involving high school students. He has received awards from 
the American Bar Association, American Association of Motor Vehicle 
Administrators, National Safety Council and Northwestern University 
Traffic Institute and others. At present, he is a member of the Traffic Safety 
Advisory Council to the Illinois Secretary of State and coordinates the 
activities of the Traffic Safety Committee, Chicago Association of Commerce 
and Industry. He is also active with the Alliance Against Intoxicated 
Motorists (Illinois) and the Cook County (Illinois) Court Watchers Program, 
A graduate of Northwestern, Mr. Klamm has a close relationship with the 
University's Traffic Institute. 

The rule of the road for a flashing red light is to "stop, check all traffic and then 
proceed with cautioa" Another rule, as in approaching an unprotected railroad 
crossing with poor visibility, is to "stop; look and listen" before proceeding These 
precautions are excellent advice in considering and purchasing automobile insurance. 

This precautioa dnvmg in today's environment and in purchasing auto insurance, 
applies to all drivers, not just those over 55. Nevertheless, there are certain inherent 
factors relative to auto insurance for each specialized age group. So, let's take a look at 
the auto insurance field, to determine whether there are special problems for drivers 
55 and over. 

Background 

The insurance policy is a relatively recent development The concept however, is by 
no means new. The idea of transferring the risk of loss from the individual to a group 
began thousands of years ago 

In 1752, Benjamin Franklin was instrumental in foundmga fire insurance company, 
the Philadelphia Contnbutionship for the Insurance of Houses from Loss by Fire 

Today, insurance is a vital part of modern life. Nearly every individual in our society 
is exposed to a number of risks And the insurance industry offers financial protection 
from these dangers. Generally, insurance provides security against four types of risk. 

These include: 

1. The risk of premature death. That is why people buy life and auto insurance. 
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2. The nsk of loss of earning power. Auto insurance, among other policies, provides 
financial solvency. 

3. The risk of loss of property. Many types of insurance policies, including auto, offer 
protection from this type of loss. 

4. The risk of legal liability. Insurance protects from lawsuits arising from certain 
negligent els or omissions — as for example, in auto crashes. 

Many people today are covered by various types of insurance for most of their 
lives. The principles behind insurance are important in our everyday "use of an auto" 
life style 

Risk peril and hazard are important terms in insurance. 

1. Risk refers to the uncertainty as to a loss to an individual or property covered by 
insurance 

2. Peril is the possible cause of a loss, such as, in an auto accident 

3. Hazard increases the likelihood of a loss from some penL Hazards are divided into 
four major classifications: physical moral, legal and occupational 

Insurance companies face the problem of measuring risk. They are the custodians 
of the policyholders' premium dollars. They need to know when to accept the risk and 
how much to charge 

By compiling enough data, the insurance company is able to predict With some 
accuracy, how often various types of losses will be incurred The company, then, can 
spread its risks m these ways: 

1. Numerical spread. When an insurance company deals with a large number of risks, 
the company can predict the percentage of losses and set rate? 

2 Geographical spread The company avoids concentrated losses by spreading risks 
in different parts of the region and country. 

3, Diversity of kind Handling various types and lines of insurance 

4, By classifications, such as age sex, type and model of car. 

5, By reinsurance Transfer of portions of potentially large losses to other insurance 
companies. 

Auto Insurance 

Modern auto insurance is designed to protect against the economic losses the auto 
can inflict in a matter of seconds. Most people today rank auto insurance as "very 
important" or "absolutely essential". It is the most widely purchased of all property- 
liability insurance 

Yet many people are confused about how premiums are established, how rates are 
figured, what coverage: should be bought and how to save money in buying them. 

Auto Coverages 

Let's review these coverages. (See Figure I) 

People buy liability insurance to pay for losses that they may cause others to suffer. 
The liability coverage calls for the insurance firm to defend the policyholder in all suits 
seeking damages after an auto accident, even if the suits are groundless, false or 
fraudulent 

A policyholder selects limits for the bodily injury and property damage liability 
coverages. 

Uninsured motorist coverages are optional in some states and mandatory in other 
state; r 

o 34 
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Figure 1. 

An Automobile Insurance Policy 

An automobile insurance policy is made up of vano^s Darts or coverages which 
provide th« injured with financial protection. Two of these coverages, comprehensive 
and collision, have applicable deductibles (an amount of money you will pay toward a 
loss) Most of the coverages will pay for losses up to a certain dollar limit Your 
insurance agent will be able to help you select the coverages, limits and deductibles 
which you need and which vary by state 
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There also is medical payments coverage: liability or fault s not a factor. 

Thea there is the colltsion coverage that gives protection to an insu red when his or 
her car is damaged 

And there is the comprehensive physical damage coverage, which is very broad and 
protects from the weather, thieves, vandals, riots, etc 

Esther Petersoa former assistant to the President for Consumer Affairs, comments 
in the foreword of the publication Policy Wise by Nancy Chasen: 

"For many, insurance is an intimidating subject There seems to be an endless 

array of choices Too many take the path of least resistance, leaving our 

insurance decisions to someone else or failing to insure themselves at alL" 

It is best to be informed when you buy auto insurance In most states rate s vary from 
company to company. Driver-car classification systems can vary from company to 
company; one company's rules may prove to be more favorable than those of other 
firms. You can check an insurance company's financial soundness in "Best's Insurance 
Reports," available in most libraries. In shopping you can make most comparisons by 
consulting at least three companies. Remember, though, that the lowest cost, or even 
the highest, is not always the best A company's customer and claim services and 
solvency are equally important 

You should know that to comply with state law, you need to carry certain minimum 
liability coverages. You may wish to consider buying coverages above those limits. 
With auto liability insurance, the more coverage you buy, the less you generally have to 
pay in premiums per $1,000 coverage Thus you may be able to add thousands of 
dollars in protection for a relatively minor increase in cost 

In determining how much insurance you should carry to protect your assets, talk to 
an accountant or attorney. An insurance agent can explain the scope of th? protection 
of the various coverages to help you decide both type and amount of coverage. 
Insurance covering your car is important because of the potential of a huge judgment if 
you are negligent in an accident 

There is no substitute for each policyholder, 55 or over, or of any age, to read his or 
her policy and understand all of its coverages. If you have any questioa ask your 
insurance agent He or she is a good person to know. 

There are a number of ways to save money on your auto insurance. Here are so ne 
tips that may help: 

Consider increasing deductibles on collision and comprehensive coverages. By 
assuming more of the risk yourself, the portion of the premium computed from those 
coverages can go down substantially. 

Inquire about price discounts an insurance company may offer. There may be some 
you wouldn't expect The types of discounts vary widely from company to company, 
from state to state and in the amounts allowed for each discount Generally the range 
is from 10 to 25%. Some of the most common discounts include: 

• Good-Driver programs, which, typically, reward drivers whose record is free of 
moving traffic violations and free of accidents and/or liability claims for certain 
periods. (On the other hand, drivers who have recent accidents and/or 
violations are surcharged to reflect the higher likelihood of future accident 
involvement 

• Economy-Car discount, which offers a price reduction on liability coverages for 
drivers of small cars that meet certain criteria 

• Multi-Car discount, if you insure more than one car with the same company. 

• Defensive-Driving discounts, offered in some states, to persons successfully 
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completing a state-approved course. 

• 55 or over discount, offered, with varying qualification requirements by various 
companies to persons 513 years of age and older. 

• Make and Model Experience Rating programs, offered by some companies, 
reflect the extent of physical damage by individual makes and models of cars. 
Premium reductions which vary by makeand model, are offered in collision and 
comprehensive coverages for cars that have significantly lower loss experience 
than the average car in that group. Similarly, those makes and models which 
have significantly worse experience than the average, have premium increases 
that vary by make and modeL It may be well to shop the "Make and Model" 
programs of more than one company, since there are varying treatments of the 
same cars by different companies offering such programs. 

Auto Accidents 

There were a total of 152,000 drivers in the nation in 1983. (See Table I) It is 
interesting to review and analyze their accidents by age of drivers. 

The record of drivers age 55 and over is a commendable one; in this group there 
were 32,900,000 drivers, or 21.6% of the total number. The senior drivers were 
involved in only 8,100 fatalities or 13.9% of the total, and in 4,100,000 accidents or 
13.4% of the total number of drivers involved in accidents in 1983. 

When one views a further breakdown, showing the frequency of accident 
involvement, it is noted that drivers age 55-74 have a superior record compared to all 
other drivers. Unfortunately, the 75-and-over drivers have ^ht adverse experience in 
accident frequency. Their fatal frequency rate was 55 pt 0,000 drivers in this age 
group compared to 38 for the total driver average. When we check out the all-accident 
involvement rate per 100 drivers in each age group, we note that the 75-and-over rate 
is 19 — the same rate for all drivers. Consequently, these facts send a message loud 
and clear to the drivers 75-and-over. That is, they must be doubly sure as to their 
dnving capabilities and be ever attentive and alert behind the wheeL 

Some older drivers have special difficulties, such as deterioration of vision, hearing 
and coordinatioa Consequently, many of them must make the following adjustments: 
drive the car fewer miles, especially at night or in adverse traffic situations; avoid long 
dnving spells; fly instead of driving to far-away locations, and so oa The experienced 
and mature drivers take fewer chances and display a more reasonable driving 
behavior. Thus, they will be involved in fewer traffic arrests and accidents 

Auto Insurance Costs 

In 1982 f the total of auto insurance premiums paid was $44,231,933,000. The 
economic losses from motor vehicle accidents amounted tc an estimated $60.2 billioa 

An insurance study indicated 92% of all car owners carried auto insurance; in the 
60-and-older category, 95% have auto insurance. In the face of continually climbing 
medical, legal and automobile repair costs, a vast majority of America's 152,000,000 
motonsts are recognizing the prudence of purchasing auto insurance. Auto liability 
insurance comprises almost 60% of all auto insurance purchases Almost half of the 
states today require their registered car owners to carry liability insurance or to 
provide some other form of security. 

Luxury Cars 

Let's take a look at the economics of car ownership. Here is an excerpt from an 
article, "Luxury Cars," in Ktplinge/s Changing Times. 
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Table 1 
Age of Driver 

There were about 152,000,000 drivers m the nation in 1963. The approximate 
number in each group is shown in the table below, along with each group's accident 
expenence for the year. The figures in the last two columns at the nght indicate the 
frequency of accident involvement; the higher the number, the higher the involvement 
in each age group, 

Age of Drivers—Total Number and Numbtr in Accidents, 1983 



Ag« Group 



Numb* 



Fatal 



Number 



Total 

Under 20 
20-24 
25 29 
30-34 
35-39 
40-44 
45-49 
50-54 
55-59 
60-64 
65 69 
70-74 
75 and 



Prtvara In AccMantt 



All 



Numbar | % Fatal 



Par No of Drtvart 



152,000,000 100 0% 58,000 100 0% 30,700,000 100.0% 38 



14,400,000 
18,000 000 
1 8,600.000 
17800,000 
14.900000 
12900000 
11,200,000 
11300,000 
10400000 
8000.000 
6700000 
4,700000 
3100.000 



95 
118 
123 
1 1 7 
98 
85 
74 
74 
68 
53 
44 
31 
20 



7.800 
12.900 
8400 
7,200 
4,300 
4.200 
2900 
2 200 
2,100 
1.800 
1 400 
1 100 
1 700 



135 
22 2 
145 
124 
74 
73 
50 
38 
36 
31 
24 
19 
29 



4.400.000 
6,700.000 
4.500.000 
3.600.000 
2,400,000 
2,200.000 
1 600.000 
1 200000 
1,300000 
900000 
1 000.000 
300,000 
600000 



143 
21 8 
147 
11 7 
78 
72 
52 
39 
42 
30 
32 
1 0 
20 



54 
72 
45 
40 
29 
33 
26 
19 
20 
23 
21 
23 
55 



31 
37 
24 
20 
16 
17 
14 
1 1 
13 
11 
15 
6 
19 



Source Drivers in accidents based on reports from 14 state traffic authorities Number of drivers by age 
are National Safety Council estimates based on reports from state traffic authorities research groups. 

Drivers m Fatal Accidents per 100,000 drivers in each age group. 

Drivers in All Accidents per 100 drivers in each age group 



"Expensive cars exact a heavy toll for maintenance, and repairing them costs 
considerably more than fixing cheaper cars of similar size. Insuring a luxury car 
can be an expensive propositioa too. It costs more for the same reason a 
$200,000 house is more expensive to insure than a $60,000 house. 

Collision repairs on luxury cars are costly, and high visibility attracts 
theives. The bigger the average payment per claim for a particular car, the 
more individual owners will pay. Average collision payments for luxury cars 
were $1402 in 1983 for the Cadillac Sedan de Ville; $2,380 for the small BMW 
and $2,599 for the Porsche 944, based on statistics compiled by the Highway 
Loss Data Institute, an insurance industry sponsored group Similarly, the 
average theft loss in 1982 — ranging from small items to entire cars — was 
$1,723 for the BMW; $2,055 for the Cadillac Sedan de Ville and $4,374 for the 
Cadillac Eldorado, 

"An adult driver living in a western suburb of Chicago would pay State Farm 
roughly $205 dollars a year for $100 deductible collision and comprehensive 
insurance on a Chevrolet Impala four door sedan. The same coverage for a 
Cadillac Sedan de Ville rises to$358 a year; for a Continental Mark VII to$505; 
for a Mercedes 300D to $525; and for a Jaguar XJ6 to $565. Have the good 
fortune to own a Rolls Royce Corniche and you'd pay $2,260 a year to insure it 
for these coverages. (Liability coverage is extra and based on one's driving 
q record.)" 
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The Driving Task 

Driving is a full-time task Today, more than ever, we recognize the serious extent of 
alcohol abuse, especially when one is behind the wheel of an automobile Over 50% of 
our auto fatality problem — some 25,000 deaths plus thousands of serious injuries 
annually — involve drivers under the influence of alcohoL 

It is revealing to review Table 2 — "Arrests by Age Groups, 1983." The number of 
arrested citizens 55-and-over, listed in the Drunk Driving sectioa spells out one 
reason why some seniors are compiling a tragic driving record We all know that the 
aging process does to some extent diminish one's drivingproficiency, including visioa 
hearing reaction and coordination. When a senior citizen drinks too much it 
compounds these adverse effects on his or her driving. So, it is a definite no-win 
situation. Neither senior citizens, nor any other drivers, should drive when they 
consume alcohol or use drugs (including medicinal drugs). Unfortunately, alcohol 
abuse by drivers and pedestrians nullifies the benefits of both highway and vehicle 
upgrading and dnver-improvement programs 

Interviews 

In checking the auto insurance subject with various counselors of the North Shore 
Senior Center (NSSC), Winnetka, Illinois, a multipurpose service group, involving 
thousands of senior men and womea I was informed that the seniors did not have any 
major auto insurance complaints Their primary insurance problem involved health 
and accident policies The following warning wa c included in their bi-monthly 
Members Messenger pubhcatioa 

"Health insurance salesmen Beware of anyone who is pushy and 

persistent Who says, "Today is the last day I can give you this policy at this 
attractive price," who won't take no for an answer. Several women recently have 
had such a salesman at their door, and more than one has made a decision she 
later regretted Know with whom you are dealing; don't be rushed; don't buy 
what you don't need and don't understand" 

I discussed the auto insurance subject with a number of senior social welfare 
counselors and staff personnel of different agencies in the Chicago metropolitan area, 
but none were able to pinpoint major auto insurance complaints One of the suburban 
counselors stated that "the primary factor for consideration by the senior members 
was to pass the driver's license examination and to retain their wheels" 

When I spoke with NSSC Defensive Driving instructors who conducted the course 
(DDC) for senior citizens the director indicated that the senior's primary concern was 
to qualify for the driver-improvement course discount In Illinois legislation 
designating a discount on auto liability, insurance premiums is available to certain 
drivers over a ge 55, effective July 1, 1982, if one has completed a DDC approved by the 
Secretary of State 

There are some 850,000 licensed senior drivers eligible for this discount 
Previously, an Illinois law required all persons over 69 to take the complete driver- 
license examination every three years There now are a number of provisional 
changes in the law so that the licensing procedures will be easier for those seniors 
with a "clean" record and those who have satisfactorily completed the DDC. 

Nationally, the American Association of Retired Persons (AARP) launched its 55 
Alive/Mature Dnving program. The eight-hour refresher curriculum was developt 1 
to deal with specific needs and concerns of these drivers The overall benefit of 
the AARP and DDC driving programs for seniors is safer roads for our society, but to 
the individual driver the economic incentive of reduced premiums is immediate and 
direct 
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Table 2. 

Arrests by Age Group 

Data compiled by the Federal Bureau of Investigation shows that persons from 15 
through 24 years of age are involved in a disproportionately high number of arrests 
for crimes and offenses which often have a direct impact on losses paid by property 
and casualty insurers 

A majority of all arrests in 1983 for the cnmes of burglary, robbery, motor vehicle 
theft and drug abuse were of persons in that age bracket who togethermade up only 
17.5 percent of the total population. 

More than one of every four arrests for driving while under the influence of 
intoxicants or drugs involved a person in the 20-24 age group. 

Arrests, Distribution by Age, 1983 



BURGLARY ROBBERY LARCENEYTHEFT 





%of 




% of 




% of 




%Of 


Age Group Population 


Arrests 


Total 


Arrests 


Total 


Arrests 


Total 


Under 15 


220*, 


59,400 


143% 


9,203 


69% 


168,095 


144% 


15-19 


82 


163,249 


39 3 


46,044 


34 4 


338,129 


289 


20-24 


93 


90,587 


21 8 


35,914 


26 8 


219,233 


188 


25-29 


90 


49,858 


120 


21,252 


159 


151,919 


130 


30-34 


81 


26,536 


64 


11,676 


87 


103,166 


8.8 


35-39 


69 


12,436 


30 


5,131 


38 


60,627 


52 


40-44 


56 


6,155 


1 5 


2,240 


1 7 


38,753 


33 


45-49 


48 


3,111 


07 


1,187 


09 


25,935 


22 


50-54 


48 


2,057 


05 


636 


05 


20,949 


1 8 


55-59 


49 


1,121 


03 


367 


03 


16,121 


1 4 


60-64 


46 


594 


01 


214 


02 


11,254 


1 0 


65 & older 


11 7 


547 


01 


154 


01 


14,885 


1 3 


Ali Ages 


1000* 


415,651 


1000 


134,018 


1000 


1,169,066 


1000* 



MOTOR X/PHIP1P 

THEFT ARSON DRUNK DRIVING DRUG ABUSE 

%of %of %of %of 

Age Group Arrests Total Arrests Total Arrests Total Arrests Total 



Under 15 


8,628 


8 2% 


4,113 


23 9% 


522 


0 0% 


11,819 


19% 


15-19 


43,268 


41 0 


3,749 


21 8 


132,349 


82 


137,664 


223 


20-24 


24,028 


22 8 


2,799 


16.3 


404,1 92 


251 


195,807 


31 7 


25-29 


13,492 


128 


2,174 


126 


324,609 


201 


131,853 


21,4 


30-34 


7,353 


70 


1,429 


83 


229,152 


142 


73,518 


119 


35-39 


3,942 


37 


1,049 


61 


163,291 


101 


33,812 


55 


40-44 


2,115 


20 


733 


43 


117,023 


73 


15,303 


25 


45-49 


1,227 


1 2 


432 


25 


83,993 


52 


7,449 


1.2 


50-54 


644 


06 


332 


1 9 


63,533 


39 


4 303 


07 


55-59 


421 


04 


188 


1 1 


45,500 


28 


2,737 


04 


60-64 


209 


02 


113 


07 


27,457 


1 7 


1,758 


03 


65 & Older 


187 


0? 


92 


05 


21,563 


1 3 


913 


01 


All Ages 


105,514 


1000* 


1 7,203 


1000 


1,613,184 


100 0* 


616,936 


1000* 



'Percentage does not add to total because of rounding 

Source Federal Bureau of Investigation (based on reports from 10.827 agencies with a total population of 
200,692.000 in 1983) 

o 
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I wrote to a number of social service and senior agencies, requesting any specific 
information they had on criticism of auto insurance by senior drivers. I received no 
correspondence but did get a few phone calls. 

One counselor indicated that "the major concern of most seniors was aging without 
wrinkles and the next most important concern was not to put a wrinkle in their most 
important possession — their car." 

One counselor asked for advice concerning the handling of automobile claims. 
Insurance companies generally strive to settle claims as quickly and fairly as possible, 
and make outstanding claim service their constant goaL 

However, if your vehicle is involved in an accident, there are certain things you 
should know and specific steps that you should take 

If You Have an Accident 

1. Immediately after an accident, call the police. Obtain names, drivers' license 
numbers, addresses, home and work phone numbers, auto license numbers and 
year, make and model of cars of any other parties involved in the accident Also, get 
names, addresses and phone numbers of any witnesses. 

2. Call your insurance company agent or company office promptly, even though the 
accident may appear minor and no one may be visibly injured Indeed, your 
insurance policy may require prompt notificatioa If you do not have their company 
number, look it up in the telephone directory. Try to have your policy number 
available to speed confirmation of your coverages. 

3. Notify your insurance company of the accident, but this is not necessarily the same 
as riling a claim of your owa Ask about procedures to follow regarding the filing of 
any claims with your company or the other party's company. 

4. If a claim is to be filed, many companies will begin to process it over the telephone 
at once; some require written notice It may consist of filling out a "proof of loss" 
form, which the company will supply. Information may be asked on time, date, 
place and circumstances of the accident, the nature of the damage or injury, 
expenses incurred, and the amount of reimbursement or preparation requested 

5. Keep copies of all pertinent information and correspondence, including the names 
and dates of your contacts with the insurance company. 

6. Most claims are adjusted promptly. Some, however, require longer investigation, but 
the company would be willing to keep you informed about their status. Do not 
hesitate to follow up with your company contacts. If you do not receive satisfaction, 
ask for the area claims-office manager or customer service manager. If they do not 
provide reasonable replies, contact the company's home office customer service 
department 

7. If you have a senous complaint that you feel you cannot resolve with the company, 
there are a number of steps for relief You may contact your local multi-purpose 
senior center that has experienced counselors. The insurance industry has a 
number of state or regional insurance information groups, and their telephone 
numbers are listed in the yellow pages. If necessary, contact the office of your state 
insurance department, which regulates all insurance companies. 

A New Service 

Mature Outlook is the newest addition to the Sears family of companies, created to 
help those 55 and over to make the most of the best years of their lives. Membership 
provides a wide variety of savings and benefits, including a possible discount on your 
auto and homeowners insurance Also, the member has the opportunity to have a 



ERIC 



29 




55 



+ 



licensed qualified insurance agent perform a thorough evaluation of your insurance 
needs, to help determine what insurance coverages are best for you 

Membership in Mature Outlook earmarks many benefits from Sears, Allstate, 
Coldwell Banker and Dean Witter Reynolds, including a quarterly publications, 
newsletters and self-help aids 

A Testimonial 

I confess that I am happy with my auto insurance policy with Allstate Insurance 
Company. I retired as of March last year and have been insured with them the past 34 
years I now qualify for their special discount — 55 years of age or older and retired 
The 10% discount applies to auto, home and motor club membership. 

In addition my auto policy qualifies for: 

1. The Good Driver Rate discount — for the good driving record of myself and my 
wife daring the past five years 

9 . The multiple car discount which involves more than one vehicle insured under the 
same policy. 

3. The Defense Driving Course discount — by showing proof that I successfully 
completed a DDC approved by the Illinois Secretary of State Thisdiscount is good 
for up to three years 

Recommendations 

1. Seniors should be "joiners" and "volunteers" of community social-service and 
health-care agencies, so as to remain active, physically and mentally. Such agencies 
provide a variety of beneficial automotive, financial, travel, driving and counseling 
services 

2. State organizations — private and governmental — should initiate and publicize 
driver improvement programs for Drivers 55 +. Seniors— both womenand men- 
should avail themselves of these "refresher" projects. They will thereby maintain a 
clean driving record, free of traffic arrests and accident involvement claims. This 
will help assure the continuity of their auto insurance coverages, at the most 
preferential premium rate. It is essential and beneficial tut senior drivers to be 
very familiar with the states rules of the road In fact, seniors should provide the 
leadersh ip and be an excellent example for all drivers, in terms of driving safely at 
all times 

3. The senior service agencies at the local level, supported by their parent affiliates, 
should sponsor workshops or seminars in health, housing and transportation. 
These major areas of concern require the senior citizens of both sexes to expend 
considerable time and funds relative to decisions on insurance coverage 

4. The senior agencies should invite representatives from the national and state 
insurance trade associations (such as, the Insurance Information Institute) or the 
state insurance infoimation services, or insurance companies* to participate in 
discussions 

5. Senior agency counselors, staff and/or volunteers should consult with the auto 
insurance companies or trade associations, to acquire and circulate current basic 
insurance information and educational material. Thus, they would be in a position 
to counsel their senior clients, as they do on federal income tax filings, social 
security and medicare, financial poverty assistance, and similar problems 

There is a vital need for cooperation and coordination of action programs between 
the governmental agencies, the senior organizations, the insurance industry and the 
seniors involved Today, this need applies to the female senior citizen even to a much 
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greater extent since women live an average of 7 to 8 years longer than mea 
Consequently, the women may be driving more miles, in heavier day and night traffic, 
than in their earlier years. 

So, just as we focus attention on the driving capability and responsibility of senior 
men and women drivers, so must we emphasize the need for financial resporsibility. 
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The Driving Situation and Drivers 55-Plus: 
Comments by a Long-Interested Retired Traffic 
Engineer 



Burton W. Marsh, P.E., is a civil engineer who has devoted a long 
professional career to highway transportation and traffic safety. He was the 
first full-time USA city traffic engineer in Pittsburgh. Later, he served in that 
capacity in Philadelphia. He later became die first director of the Traffic 
Engineering and Safety Department of the American Automobile As- 
sociation. He proposed a nation-wide program for die greatly neglected 
pedestrian, one which took an important part hi virtually halving the num ber 
of pedestrian deaths between 1937 (15,500) and 1956 (7,950). He was a co- 
founder of the Professional Institute of Traffic Engineers and its 1932-34 
president He joined in conceiving the AAA Foundation for Traffic Safety 
and later served a period as executive director. He has long been active in the 
Transportation Research Board and was a chairman of its executive 
coram ittee. He has been chairman of national committees on uniform traffic 
control devices and on traffic laws. He long was chairman of the Technical 
Committee on Traffic and Safety of the Tan American Highway Congresses. 
In 1960 he wrote an extensive paper on "Aging and Driving." 

Central to our economy and way of life are motor vehicles* highways and driving 
Indeed, we are a nation of drivers. In 1983, of every thousand persons of driving age, 
846 were licensed drivers (1); In 1983, 23.5 percent of all licensed USA drivers were of 
age 55 or over (2). That percentage has been growing — in 1963 it was 20.4 percent (3) 
and will continue to grow appreciably for some years. 

In general, public policy is to license qualified persons to drive beginning about age 
sixteen. Age thereafter is not a major factor until a person becomes a senior driver 
Licensing authorities are soundly requiring more checking of qualifications to 
continue driving as persons reach about age 55 and beyond 

The freedom of mobility and sense of independence which a driver license provides 
are highly prized by drivers 55 and oven Large proportions if not a majority of them 
want to continue to drive as long as they remain qualified For a goodly number of 
them driving is considered "essential** because of their employment or for other 
important reasons. Unfortunately, there is a considerable tendency among older 
drivers to rationalize in their favor those physical and other conditions which call for 
major driving adjustments (including cessation of driving), many of which are not 
being suitably made 

Organized society has very important responsibilities regarding older drivers. It 
should adequately protect the appropriate *lri' ~ rivileges of tnose drivers as long as 
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they are qualified — indeed should help them remain qualified by reasonable means. 
Society also has the duty to protect the public from the failures of persons no longer 
qualified to drive In general society needs to do much more to adequately fulfill both 
responsibilities. Some such measures are the appropriate responsibility of government; 
Others should be under the watch of various non-governmental organizations. 

In addition, there are nuirerous practical measures which older drivers themselves 
can and should take, as personal responsibilities. 

Let us consider some specifics in each of these three categories. 

Some Things Governments Should Do 

In general government should give much greater attention to the problems and 
needs of the large and growing numbers of drivers 55 years of age and over, 
specifically: 

1. Conduct and/or stimulate and support research and development as to in- 
adequately evaluated or accepted degrees below "normal" which should be 
minimum standards or criteria for driver licensing aiid license renewal Examples: 
what corrected visual acuity should be the acceptable minimum? What are the 
acceptable minim urns of night visioa ? What for distance judgment 7 What degree of 
"tunnel vision" should be the acceptable minimum? What time of recovery from 
glare should be the maximum? What degree of corrected loss of hearing should be 
acceptable? What maximum reaction times, simple and complex? 

2. To varying extents, licensing authorities and others have given study to such 
matters. Yet the remaining differences in requirements indicate the need for 
additional consideratioa 

3. Thoroughly review various laws, regulations and standards to make needed 
changes in light of diminished abilities of "55-plus" drivers. Example: the Manual 
on Uniform Traffic Control Devices contains provisions which do not adequately 
meet needs of elderly drivers, such as lettering sizes on various important signs, 
including street name signs, most of which are inadequate, especially at night and 
m other low-light conditions; width and effectiveness of pavement-edge markings 
especially at night, and even some center lining; signs which do not give "55-plus" 
drivers sufficient advance warning to react properly; traffic control sigril-light 
effectiveness under some conditions. 

One important matter here and elsewhere is: for which drivers should 
standards prove adequate? For average drivers? For 70 percent of all drivers? 80 
percent? 90 percent? This question has not been suitably dealt with, especiallyas to 
the graving number of elderly drivers 

3. Provide and promote guidelines and incentives for continuing programs to inform 
and educate drivers 55-plus, including specially designed courses on traffic and 
driving 

4. Institute measures to bring and keep older drivers up-to-date on (1) the 
significance to them of new research findings, concepts and developments; and on 
(2) what studies and analyses of accidents, driving practices and violations show 
which can benefit them 

5. Provide and promote guidelines, data, materials and incentives for non- 
governmental organizations to run Senior Drivers Service Centers where drivers 
may get check-ups, up-to-date information, answers to questions on traffic and 
driving an understanding of changes in laws, regulations, traffic control devices, 
and other counseling — all "off the record" 

6. Require automobile insurance companies which do business in the jurisdiction to 
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provide a substantial discount to those seniors who satisfactorily complete an 
approved course for drivers, as some jurisdictions now da 

7. Periodically re-appriase driver license renewal requirements and procedures as to 
their effectiveness in dealing with drivers of age 55 and over. For example: how 
frequently should vision checks be required? driving checks? Continue to develop 
more objective and equitable bases for disallowing requests for extension of 
license to drive, and devise acceptable methods of implementatioa 

8. Analyze the problems and needs of drivers 55 and older in terms of five or ten- year 
age groups. Recommendations should be patterned in terms of their appropriate- 
ness for each age groups 

Some Things Interested Non-Governmental Organizations Should Do 

In general they should: 

1. Do a much better job of informing themselves as to (1) the growing place of the 
older driver in the overall highway situatioa (2) the problems and needs of that age 
group, and (3) what their organization can and should da 

2. Carefully develop, or preferably join with other organizations in developing a 
comprehensive SENIOR DRIVER PROGRAM which will operate continually. 
From among the worthwhile ideas and proposals, a workable number deemed 
most valuable should be selected for top priority. 

3. Keep organization members and staff who are "55-plus" drivers up-to-date as to 
the significance to them of new research findings, new concepts and developments, 
and as to what studies and analyses of accidents, driving practices and violations 
show which can benefit them, 

4. Organize or join in organizing SENIOR DRIVERS SERVICE CENTERS WHERE 
the elderly can go to make self-assessments of their reaction times — both simple 
and complex their other physical conditions important to driving their knowledge 
of traffic regulations and devices; where they can learn how to self-check if they are 
following too closely; where they feel free to seek guidance as to driving matters 
which bother them, always confident that their participation will not adversely 
affect their driving license or their automobile insurance status. 

5. Help promote "55 Alive Mature Driving" courses which have been carefully 
developed by the American Association of Retired Persons, are generally available, 
and have proved their value. 

6. Develop alone or with other organizations ways of assuring continued attention to 
and and suitable action concerning problems and needs of older drivers 

This commendable project of the AAA Foundation for Traffic Safety and 
Teacher's College of Columbia University should be an important BEGINNING. 
The Federal Highway Administration has plans, I understand, to study various 
subjects relating to highways, traffic control devices, etc The National Safety 
Council and the American Association of Retired Persons are doing valuable work 
through, among other things, specialized driving courses. Various insurance 
companies are providing premium discount incentives to mature drivers who 
complete approved driving courses. These and other projects show growing 
interest There should be some sort of continuing joint actioa Can a live-wire 
"sparkplug" mechanism be devised and instituted? 

7. Help keep the media informed and stimulated so that the general public will be 
kept up-to-date and interested 

8. Help "sell" other organizations which should be active or more active. 
ERIC 34 

46 



55 



Some Things Older Drivers Should Do. 

There are numerous ways by which persons 55 and over can help themselves 
remain qualified to drive One obviously important, though not always easy, way is to 
do everything reasonable to be healthy, active, friendly and positive-thinking 

In a paper titled "Aging and Driving' (4) are listed twelve items which might be 
included in a proposed self-help guide which u should be prepared and widely 
distributed to aging drivers to help assure that they will keep out of trouble in traffic 
and will enjoy driving," The twelve items, which seem as appropriate today as then, 
though modified in some cases, are as follows: 

1. Get your physician's advice concerning your driving 

2. Be sure the safety features of your car are kept in tip-top conditioa 

3. Keep yourself in good conditioa Drivt nly when you feel "up to it" 

4. Keep on the alert 

5. Take it easy and enjoy your trips, short or long On long trips, make frequent stops, 
well off the rcadway. 

6. Plan every tnn short or long in advance Be willing to go around congested areas 
or zones which bother you to drive ia 

7. Choose the less used, quieter routes. 

8. Keep windshield, headlight lenses, and eyeglasses spotlessly cleaa Dirt on any of 
these interferes more than most people realize with seeing effectively, especially at 
night 

9. Set up a personal project of periodically updating your traffic knowledge 

10. Join a driver improvement class if your town has such. If it doesn't, urge that one be 
set up 

11. Have a driving instructor check your driving and make suggestions. 

12. Take reaction time and other driver tests as a means of finding out how you rate 
and what to do to offset any point on which your rating is not ''tops" 

In recent years, analyses of accident-violation data dealing with aging drivers, 
discussions with aging drivers, and observations of their driving practices have shown 
certain actions and conditions which involve trouble fairly oftea Such information has 
resulted in the following suggestions: 

Intersections. They are the leading trouble spots. Some correctives: route your 
trips to use signalized intersections as much as you can — and completely obey signals. 
When feasible, avoid heavy-traffic periods at intersections. Be sure to come to a full 
stop at all stop signs, and thereafter be very sure that your actions take full acount of 
other drivers and pedestrians, visibility-blocking trucwr buses, cars, and sooa If you 
have any doubt, yield right-of-way. 

Left Turns. Avoid having to make them whenever possible — even though you 
have to go out of your way to do so You may be surprised at how careful route planning 
often permits avoiding dangerous left turns. If you must make a left turn, route 
yourself to do so, ever so carefully, at a signalized intersection or at a light- traffic 
locatioa Be sure to signal amply in advance. 

Heavy Traffic Arrange trips to avoid heavy traffic periods. 

High-Speed Traffic Avoid it whenever possible. 

Following Other Vehicles. Learn i d apply a simple procedure to insure against 
following too closely. The AARP "55 Alive Mature Driving' course recommends an 
excellent three second following-distance procedure. 
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Night Driving. Discontinue driving at night when you FIRST realize discomfort or 
concern about your night driving 

Reaction Time. Make all feasible modifications in your driving whea with 
increasing age, your reaction times increase appreciably. Reasonably reduce your 
driving speeds. Avoid both heavy and fast traffic Increase following distances. Route 
yourself whenever possible to avoid times when it is necessary to make decisions 
quickly, especially several consecutive decisions. 

Backing. Whenever possible, avoid having to back, even though more advanced 
trip planning may be necessary. When you must back up, do so very slowly and be 
doubly sure to take all reasonable safety precautions Use all three rear- view mirrors 

Long Trips. Break them into reasonable trip-lengths, and take at jeast hourly rest 
stops at which you get out of your car and "stretch your legs" for awhile. 

Stopping Distances. Learn what stopping distances apply under various 
conditions and for various speeds Then always drive accordingly. 

Lane Changing. Avoid lane-changing whenever you can When you must change 
lanes, signal well in advance of your move and change lanes only after you have very 
thoroughly checked all possible sources of potential trouble 

AlcohoL NEVER drive after drinking 

Right-of-Way. Give alert consideration to right-of-way rules In any case, BE 
READY AND WILLING TO YIELD RIGHT-OF-WAY WHEN IN DOUBT, AND 
EVEN WHEN AN UNFAIR DRIVER "DEMANDS" THE RIGHT-OF-WAY. 

Pedestrians. Give special consideration to all pedestrians Especially act to 
safeguard childrea aged, and handicapped persons 

Overtaking and Passing. Avoid doing so to the maximum extent feasible. When 
you must do so, be sure you have ample time to complete the maneuver, and signal 
well in advance 

Freeways. If entering and driving on unusually high-speed freeways is un- 
comfortable or tension-producing for you, avoid using freeways even though their 
hazard-rating is much better than that of other roads 

Seat-Shoulder Belts. Always use them, even when driving or riding for short 
distances, and even for low to moderate* speed driving 

Adverse Driving Conditions. Avoid driving when feasible under such conditions 
When you must so drive, step up all reasonable precautionary measures GREATLY. 

The above items, while far from covering all effective driving points, include, I 
believe, the main matters most likely to involve potential trouble for drivers of 55 and 
over. 

How to best attain optimum results as to such points constitutes a challenge which 
warrants serious consideration. 

Indeed, the question of how to attain and continue the motivations needed for 
optimum progress warrants the best thought and interaction of leading citizens 
Admittedly it will not beeasy; but the need is great and results will surely be rewarding 
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Training and Retraining the Older Driver 

Ms. Adelc M, Milone, National Coordinator of the Safety, Driver Improve- 
ment and Tax-Aide Programs of the American Association of Retired 
Persons ( AARP), is responsible for a corps of 24,000 volunteers nationwide 
This experience, and that as principal/administrator of school systems 
spans two decades. 

Summary 

Drivers 55 and older comprise 24% of the driving populatioa 1 It is estin.ated that by 
the year 2030 one out of every five persons will be over 65. 2 Many older persons suffer 
from isolation and appreciate opportunities to increase their mobility. It has been said 
that when the elderly stop driving they stop going out altogether. However, as drivers 
they need greater reassurance than others in traveling and in reacting to emergency 
road situations 

This paper will discuss the characteristics and needs of older drivers and suggest 
methods for preparing them to deal with those age-related changes which lead to 
problems of perception and rezctioa It will discuss the need for retraining in traffic 
maneuvers, adverse driving conditions, the rules of the road, and local driving hazards. 

Characteristics of the Older Driver 

Aging means changing Both are inevitable Physiological and psychological changes 
occur at different times in different people These age-related changes, common to us 
all, have an effect on older persons who wish to retain their mobility and independence 
by continuing to operate a motor vehicle 

Driving is basically a decision-making process which is dependent on perceptions 
and judgements. Since it is commonly accepted that between 85%-90% of the 
perceptions in driving are visual then driving and visual perception are closely 
related 

To drive safely demands that the driver not only see objects in his area of travel, but 
also understand their implication for safety. This ability to recognize and interpret 
what is seen is called perceptioa Perceptive drivers readily search out those clues 
important in a traffic situation and adjust their driving accordingly. 

Perceiving traffic situations is a process which involves both our brain and our 
senses. The brain must interpret the sensory data or information received, but it can 
interpret and analyze only what we are aware oi Since we can't perceive all that we 
observe, perception is a selective process. 

1 Older Driver Retraining Report, March 1960 - September 1982 

2 Population Bulletin, January 1981, Population Reference Bureau 
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Research tells us that the driver age 55 and over has a problem both in ignoring 
meaningless information and in correctly identifying meaningful clues. Inattention to 
the driving task and lack of concentration are the primary reasons for these problems. 
As we grow older, we need more time to perceive a situation, organize the information 
gathered, and react It is extremely important to concentrate on the driving task at all 
times and be alert for those clues which are important to any given traffic situation, 

Changes in vision and hearing and limitations in muscular coordination affect one's 
ability to operate a motor vehicle safely. The likelihood of being involved in an accident 

— and injured — increases with age. Recent statistics indicate that, per miles driven, 
the older driver is involved in, and often responsible for, a greater number of accidents 
than drivers in their middle years. The chart in Appendix 1 shows that accidents per 
100,000 miles increase sharply for both men and women after age 60. 

Older drivers experience a decline in visual acuity, glare resistance, color 
perception and intensity, focusing ability and peripheral visioa Recovering from the 
effects of glare and adjusting to light conditions require more time. On the road, these 
debilitations can increase the potential for accidents. Traffic patterns, road signs, 
weather conditions — all the common hazards encountered in the driving environment 

— are compounded Results of performance in a visual perception and orientation test 
are diagramed in Appendix 2. 

Because of hearing changes, the older driver is less sensitive to the high-pitched 
sounds of emergency vehicles. Often, other sounds, such as railroad crossing 
warnings and other automobile horns, are muted With car windows up and radios on, 
the older driver is again at a disadvantage in assessing potentially dangerous 
situations. 

Frequently he experiences a restriction of body movements due to health problems, 
alcohol and/or medication. As a result, reaction to stimuli may be slower. Complex 
head arm and leg movements tend to be limited The charts in Appendices 3 and 4 
show the effects of alcohol and certain medications on driving. 

Cognitive changes are also an accompaniment to aging While long-term memory 
loss and learning skills seem not to deteriorate, a decline in short-term memory 
causes problems, especially in organizing information coming from a variety of 
sources. Decision making in traffic is less acute There is some decline in the ability to 
estimate the passage of time and to judge the speed of other motor vehicles. The traffic 
environment may produce too many cues at one time, thus causing confusion or 
erratic driving behavior. 

With these characteristics in mind the instructor of older persons needs to employ 
methods of teaching which encourage learning and deal effectively with age-related 
changes. 

Principles of Adult Learning 

We are never too old to learn. Most people of average health continue to learn 
throughout life and can expect to maintain or even increase their level of performance 
with advancing age. While the sharpest decline in intelligence seems to occur about 
age 62, the adult student enters the learning environment with a great deal of internal 
motivation, especially if what he is to learn is immediately useful. 

Adult learners tend to be problem centered The abilty to learn remains essentially 
unimpaired throughout life, yet too often the environment of the elderly is socially and 
intellectually impoverished The extent of meaningful learning can be influenced by 
creating a positive atmosphere prior to the learning situatioa 

Whoever teaches a class of adults must keep in mind that they have more assets 
than limitations, but that both must be taken into account Adult learners have a 
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formed outlook on life, family responsibilities, a wealth of past experiences, and special 
training interests or expertise The success of a class for adults is contingent upon the 
ability to make good use of this experience Group learning can then be a joyful 
experience one in which learning takes place rapidly. 

Adult education has to be concerned with interrelations in a group setting as well as 
with changes in the individuals themselves. Those methods and techniques which 
involve the individual most deeply in self-directed inquiry seem to produce the 
greatest learning Set lectures have a place but tend to "miss the boat" for adult 
learners. Discussion generally produces positive responses We learn best not only by 
interaction with an instructor, but by cooperating in the planned activity . . . sometimes 
listening sometimes talking sometimes performing Adults have been through many 
years of learning and building habitual attitudes It is not to be expected that these 
attitudes can be modified or unlearned easily. At the same time if there is no 
modificatioa the educational experience has been wasted The most desirable 
learning situation for adults includes active involvement 

Methods of Response 

Older adults bring a wealth of experience to the learning situatioa They also bring 
motivation to learn, enhanced by a desire to accommodate their needs, chiefly the 
intense need to remain independent and mobile 

Most older persons are interested in their health and safety and recognize their 
limitations Once they acknowledge age-related changes, they seek ways tocompensate 
for their situation in order to live more fruitful, independent lives Programs which are 
designed to address the special needs of older drivers alert them to the necessity of a 
keen awareness of the critical stimuli in the traffic environment 

Recognizing these facts, a driver improvement program for older adults can teach 
methods of compensating for the deficits brought about by aging Alerting them to 
normal age-related problems and reviewing with them the principles of safe-driving 
will enhance their self-esteem and help keep them on the road longer, driving more 
safely. 

Driver improvement programs are offered in virtually every state Few, however, 
present separate programs for drivers over 55. Since 1962, several specialized 
programs have been offered around the country. But these have been localized As of 
1982, only 12 are still in operatioa 3 These programs have been oriented to the 
classroom rather than to behind-the- wheel instructioa Information is disseminated 
through a variety of techniques: lecture films, group discussions, presentations by 
professionals in traffic safety, and the like No written tests are administered 
Although these programs help to alleviate some of the problems faced by senior 
drivers, they do not reach a significant proportion of them Many more older drivers 
are not having their needs met 

55 Alive/Mature Driving 

In 1979, the American Association of Retired Persons designed the first nationwide 
course exclusively for persons 55 and older. 55 ALIVE/MATURE DRIVING followed 
16 years of AARP involvement in safety and driver improvement programs These 
programs have helped older motorists throughout the country improve their driving 
skills and prevent accidents Applying the principles of adult learning 55 ALIVE is 
conducted by trained, older volunteers, themselves "graduates" of the program, 
through the sponsorship of local organizations. It was created to assist older adults 
achieve many years of safe independent, accident-free driving In the period 1979-84 
it had more th an 250,000 graduates. 
3 Older Driver Retraining Report (Sec 1) ^ n 
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55 ALIVE takes into consideration both the normal, age-related physical changes 
and the advances in educational curriculums which enable drivers to compensate for 
these changes. Course material is based on research to determine the needs of older 
drivers in order to update their knowledge and driving skills. Most importantly, the 
six-session course provides opportunities for participants to identify individual 
problem areas and gain information needed to improve their driving behavior. 

Classes are conducted over a minimum two-day period, arranged through local 
community groups or industry. Considerable use is made of slides, tapes and round- 
table discussion groups. To maximize participatioa courses usually include 18-25 
persons. A minimum fee per person helps offset the cost of course material and 
provides some travel reimbursement for the voluntary instructors. 

55 ALIVE/MATURE DRIVING is available in 49 states and the District of 
Columbia Program content includes: review of the characteristics and accident 
experiences of older drivers, physical changes that relate to driving performances, 
common hazards encountered, rules of the road, freeway driving effects of alcohol and 
medication on driving emergency driving techniques, adverse driving conditions, 
characteristics of other road-users, local problems, auto maintenance, license renewal, 
and a checklist of options available in purchasing automobile insurance 

The 55 ALIVE/MATURE DRIVING program has gained incomparable recognition 
in record time The course was subjected by the United States Department of 
Transportation to one of the most penetrating independent evaluations of any driver 
education curriculum available today. The evaluation involved thousands of drivers 
and showed positive results in increase of knowledge, reduction of violations and 
prevention of accidents It has brought the needs of the older driver to national 
recognition and has to date served as the basis for legislation to attain mandated 
insurance discounts on auto premiums for graduates in 14 states 55 ALIVE/MATURE 
DRIVING has achieved national prominence for the volunteer in safe-driving 
programs. 

Conclusion 

It is apparent that a significant segment of the population is not having its needs met 
Driver improvement programs of a generic nature do not meet the criteria The 
alternatives for older persons are reliance on relatives and friends, public trans- 
portatioa or vehicles for hire. All of these fall short of accomplishing the goal of 
independence and mobility for nearly 1/4 of our population 

A re-training program is not the end of driver education; it's a beginning The sun 
does not need to set on the older person's driving skills, abilities and attitudes It rises 
through retraining practice and the application of the material learned 

More programs need to address the specific problems discussed Training or re- 
training improves capabilities, leading to the reduction of accidents and making the 
nation's roadways safer. Local governments, service organizations, and community 
businesses can play a significant role in addressing this area of concern through 
funding, through public awareness seminars and course sponsorship. But they need to 
be alerted to the need for and ramifications of driver improvement programs for older 
motorists and the value of providing and/or sponsoring such programs Through their 
participation more older motorists can be reached, programs expanded, and the goals 
of independence and mobility for the older driver achieved 
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Appendices 

A-l Page 39 — Proceedings — National Conference on the Aging Driver, 
E. Klebel Ph.D. (Overhead transparencies) 

CHART 1 

Accidents per 100,000 Miles 
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A-2 Page 42 (Fig. 6) - National Conference on the Aging Driver, E. KlebeL Ph.D. 
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A-3 Page 2-34 - Instructor's Manual, 55 ALIVE/MATURE DRIVING, Edition II 
Body WeioM And Alcohol Consumption Chart 
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A-4 Page 2-25 - Instructor's Manual, 55 ALIVE/MATURE DRIVING, coition II 



PHYSICAL CHANGES 
55/Altve Mature Driving Medication Chart 



Chronic physiological 


Type of Medication 


Potential side effects 
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Emotional states 






Anxiety 


Sedatives 


Drowsiness, staggering, 
blurred vision 


Depression 


Stimulants 


Overexcitability, false 
sense of alertness, 
dizziness 


Fatigue 


Stimulants 


Overexcitability, false 
sense of alertness 



References 

1. Beates, Paul B., Schaie, K. Warner, Psychology Today; "The Myth of the Twiluzht 
Years"; March 1974 

2. Cleugh, M.F., Educating Older People; Tavistock Publications; London; 1970 

3. Grotelueschea Arden D., Adult Education; "Introductory Material Structure and 
Prior Knowledge Effects on Adult Learning"; VoL XXXIX, No. 2, 1979 

4. Knowles, Malcolm S., Modern Practice of Adult Education 

5. Long, Dr. Harry R, Ulmer, Dr. Curtis, ed, Are They Ever Too Old To Learn?; 
Prentice-Hall, Inc., New Jersey; 

1971 



56 

44 



55 



+ 




Impressions: An Amateur 
Looks At Senior Drivers 



Before his retirement in 1979 Clifford C Nelson was President of The 
American Assembly, a public affairs forum at Columbia University which 
regularly publishes books and reports on current problems and organizes 
discussion groups at colleges and universities across the nation and abroad. 
Prior to joining the Assembly in 1954 he taught English at Columbia. At 
present he is director of the Public Affairs Committee, Inc., a nonprofit 
educational organization founded in 1935 to issue concise and interesting 
pamphlets on a wide range of economic and social problems. 

"We would like your intuitive and candid impressions of the problems and needs of 
drivers 55-plus and of what might be done about them," 



My father remembers when one did not need a license to drive a car. "In many parts 
of the country," he once said, "any ten-year-old who was able to get into the driver's seat 
and start the flivver up was a driver, and that was that" We are speaking of the second 
decade of this century. The total population of the United States at the Census of 1910 
was a bit under 92 million Only about 181,000 automobiles were made that year, and 
few states required even auto registration, let alone driver registration 

By the early thirties, when I was in college and the population was around 123 million, 
auto registration was nationwide (and had been since 192 1), and driver licensing was 
almost everywhere a requirement — but not too tough to pass. I recall getting a permit 
on the presentation of my birth certificate Three casual lessons later — on the first, I 
had gone through a hedge, on the second over a curb — I presented myself all alone in 
my forty-dollar Model A at the local motor vehicle bureau. 

I passed the written test — just On the road test I went through a stop sign and 
stalled three times trying to go upward from a standing position on a hilL I capped this 
brilliant performance with a skillful parallel parking maneuver, backing into a space 
between two simulated cars (4 steel barrels equals one car) parked one behind the 
other, not however, without giving a good solid whack to the "car" in the rear. From this 
incident may have originated the cartoon in which the inexperienced young driver says, 
'The thing I hate about parallel parking is the crash." 

The licensing inspector, highly amused at all this, finally said, "Well, if you're passing 
in college, you must know something" He signed the chit I got the license. I then 
learned to drive This is a true story. 

I need not point out that those relatively uncomplicated days are go* <e, never to 
return In 1982, almost fifty years after I got my license, we had more than '45 million 
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licensed drivers, almost 160 million registered cars, trucks and buses, consuming 115- 
1/2 billion gallons of gas annually in a network of countless streets and highways, and 
tightened traffic controls, 

More Regulation Coining 

The outlook is for more of the same For it is plain to whoever cares to look at the 
population of this nation that it is still growing whatever the rate of growth. The 1980 
Census put us at 226-1/2 million Since man first walked the earth, it has been true that 
increased numbers lead to increased regulation In crowded conditions* the alternative 
to regulation is anarchy. The more people, the more controls they have to devise for 
themselves in the name of good order. Failing that the controls are placed upon them. 
In democracies* most controls come from a process that Dean Acheson (I believe it was 
he) oiice called "percolation": they are the result of ideas bubbling up and laws filtering 
dowa We sometimes call it self- regulation It usually takes longer than government by 
authoritative order only. Ih totalitarian societies there is little bubbling We turn to 
China to note the primacy of law by edict over law through general consent 

Seniors Not Exempt — We are talking however, about the United States and "55- 
plus" driving It seems to me that whatever one's views for or against it the prospect is 
for more regulation of senior driving — to save some of the older drivers from 
themselves and from other drivers, and at the same time protect the rest of the 
population from the seniors. 

I have the impression that on balance, we Americans would prefer to place our trust 
in senior drivers themselves, making each one his own "court of first resort" Every 
senior, knowing what his car needed for public safety and his own would take care that 
things were in tip- top shape Every senior, when he felt he was beginning to lose control 
of his faculties* would undertake to make appropriate modifications in his driving 
practices (eg, drive less at night or in bad weather, go to the doctor, install special 
equipment and so on); and when he felt he had lost too many of his driving wits would 
turn himself in, so-to- speak This; in fact I hold to be true for a myriad of older drivers 
now licensed for the road 

Only m the best of all possible worlds, however, can we operate entirely on such an 
assumption As it is* some-many-more-most of us aging drivers are reluctant to admit 
we are "losing it" A number of years ago an elderly associate of mine, in a mood of 
candor on the second drink, deplored the sad spectacle of a friend who, he felt "stayed 
too long on the job." "Promise/'he said to me, "that if ever you see me begin to fall apart 
you will do me the favor to say so right to my face" After some deprecation, I promised 

About five years later I kept the promise on the pre- luncheon drink (he was down to 
ginger ale) "Do you remember once asking me to tell you when you shoald think of 
quitting?" I said 

"I certainly do," he replied "I still mean it When you think I am no longer as good as I 
am now, don't hesitate to confront me with the fact" 

Many of us feel that everybody is crumbling except us. We need to recall the wisdom 
of John Donne: "Never send to know for whom the bell tolls; it tolls for thee" 

Elders Can Compensate — But let us regain some balance, and first of alt say the 
obvious. Some begin to lose it sooner than others. Senility is not calendared the same 
for alL And how cruel it would be of society to impose a specific age for taking the car 
keys from seniors An invidious business, indeed 

As I see them, most seniors can read the portents of impairment and take it upon 
themselves to alter their driving habits to conform to their abilities Moreover, declining 
Dowers are often compensated for elsewhere, as in the exercise of caution and in 

ERIC . 46 

58 



55 



+ 



personal management In any case, we can be sure that senior citizens, as one of 
America's largest pressure groups, are going to fight tooth and nail for what they 
consider to be a "fair shake" in any regulatory process, 

Like everybody else, of course, I sometimes worry about elderly drivers, and 
occasionally I worry about my own elderly self behind the wheeL One day I will tool 
around town with ail the assurance of a younger man. On another day, on the highway, I 
might fight off drowsiness and even begin to drift out of my lane At the same time, I and 
many like me, I daresay, take pride in habits we have acquired since age 55: e.g, more 
patience, more courtesy and consideration of the road We wave other drivers to come 
in ahead of us, and to pedestrians to cross in front More so than when we were young 
on the way up and in a hurry. In part to be candid, we have more liberty to be a : In 
other part to be nasty, we are nice because we do not react quickly enough to beat out 
the other drivers and the walkers In many countries, not excluding this one, the best 
driver is he who gets there first 

Elders Can Learn — Just a few months ago a neighbor about my age learned by 
force of circumstances a new way to back out of his drive. For years he had gone by the 
book, which says in effect to "place your right arm on the back of the seat and turn 
around so that you can look directly through the rear window. Do not depend on your 
mirrors." As he aged, he found this practice to be a pain in the neck, in both tact and 
figure How does he do it now? 

" Why,"he grinned, "it* s all done with mirrors. And I learned at the Medicare age, toa 
Old boys can learn new tricks." 

Last March my wife and I rented a car at the Phoenix Airport After greeting us and 
before running tack to work, my daughter gave us the quickest of briefings on Phoenix 
traffic "Keep uppermost in your mind two things. First those doublelined, orange- 
colored areas in the middle of the larger streets are for making left turns. They are not 
regular driving lanes. Get in and get out fast and look well ahead of ym Somebody 
may be coming at you from the other direction, looking to make his own left turn 

"Second, on making left turns at intersections without left-turn signals do not forget 
that only the first two cars are supposed to turn left on orange. So be alert Good luck, 
and ril see you later." 

"Yes, if we come through," I said to myself So we went out into the thick of it and over 
the next weeks drove over a thousand miles without incident (and only one dose shave) 
in what to us was and still is one of America s speediest and most puzzling traffic 
systems— which incidentally in spite of alt somehow left the impression of being well- 
ordered Septuagenarians can and do learn new things. Some "octo's", toa "Nona's"? 
Well... 

Educable though they may be, oldsters also make mistakes. I was on my way to the 
post office to mail to Dr. Malfetti a letter of acceptance to join this panel, when suddenly, 
as they say, I ran a red light The officer who stopped me was skeptical of my description 
of the contents of the letter. I leave it to you as to how it came out 

Action Based On Concensus — Self-imposed discipline. Yes, all we can get by all 
means at one's command. It costs very little, and we all profit; yet of itself individual 
action cannot maintain and improve the caliber of senior driving To give a seemingly 
minor but highly significant example of deviation from the norm, it can do very little 
about the older person who is sure he has moved his stick shift into reverse only to find 
himself lurching forward into a rear bumper, and in humiliation seeing the other driver 
shake his head disapprovingly. Imagine that on the rim of the Grand Canyon. Solving 
the problems of the 55-plus driver is the job of many minds* yes and hands* in this 
instance, engineering hands. 
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What Shall be Done? 

But what action? That I take it is one of the challenges. As a senior who by his wits 
and some of the grace of God is still a certified driver, I have some"impressions" of what 
might be done "to meet the needs of 55-plus drivers." I have no statistics to prove these 
imj essions, nothing but a number of tentative notions and a few convictions based on 
experience. I like to think, however, that experience counts if enough people can be 
counted who have shared it Wherefore, I am brash enough to suggest the following: 

Physical Check-Up — Need we say that it is the duty of every senior citizen, for his 
own well-being if for nothing else, to have an annual physical examination? To satisfy 
licensing requirements, however, I believe that seniors at some point in their seniority 
and at stated intervals thereafter should have a physical for driving purposes. It is not 
necessary to be looked at every year by every machine ever invented, a costly 
procedure On the contrary, each machine in its turn as determined by the attending 
physicians. Nor is it essential to good "driving health" to be turned inside out, as it were, 
and given complete nettoyage Common sense medical doctors can and will outline 
certain bask procedures that need not be costly. I have no competence to say with 
confidence what these should be, but would be surprised if they did not include 
such routines as heart test, blood pressure, and blood tests 

Eyes — If I had my way, an important part of the physical would be a thoroughgoing 
eye examination How often? I do not know for sure, but I think that, subject to 
modification by an opthalmologist, I would set a general standard whereby the intervals 
between eye examinations would decrease as age increased On the license of every 
senior driver would be recorded: (a) any deviation from the legally accepted norm, and 
(b) the prescribed corrective for holding the license On this I would come down hard 

Hearing— There could should and if I were in charge, would be periodic auditory 
examinations, and minimum standards set for those with and without hearing aids. 
Hearing aid requirements, if any, would be encoded on the license 

Driving alongside a big noisy truck on a twolane road especially in a confined space 
such as a tunnel (try the Holland Tunnel New Jersey to New York City)is for a new 
driver an unnerving experience, one that may or may not disappear with maturity and 
reappear with seniority. To drive without noise would be a state of bliss. For years we 
were urged by motor vehicle officials and public service advertising to"rely on your 
brakes instead of your horn" Then we were told that "noise is a form of pollution." 
Moreover we know that people who begin to lose their hearing rely on their eyes to 
compensate; and a priori I have the impression they drive just as well as those with 
better hearing 

Still I sometimes ask whether we give enough attention to hearing in our licensing 
tests. After ill, automobile horns are there to give notice (a tap) and warning (a blast), 
and we should be able to hear them. Many a driver has been spared injury or death by 
hearing a car before he could see it Car radios will not interfere if the volume is 
controlled Until I am assured however, that they do not constitute a menace, I shall 
continue to be startled by the sight of any driver, especially an older driver, with radio 
head phones, and to have grave doubts about them, and about him. 

Smell — What about the olfactory sense? It would do some gpod I suppose, to be 
able to smell gasoline or other foul odors coming out of the heater, or God knows what 
from God knows where Drivers' manuals tell us not to sit in a car with the motor 
running unless a window is open; and we are warned that fumes from a leaky exhaust 
can cause death "in a very short time" 

I have told my maintenance regulars that my heater doesn't smell right to me "I 
don't smell anything" says the ancient service manager. So what to do? I put the 
question because surely I cannot be the only senior who "smells things," just as the 
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service manager is not the one who doesn't Does anyone sense a requirement in this? 
I have queried many a professional and have invariably had to settle for the standard 
"low priority" reply. 

Head — Every 55-plus driver should, quite literally, have his head examined 
regularly (how regularly?) to determine the extent to which he can turn it left and right, 
up and down. True, mirrors are being improved rapidly, and the problem may soon be 
more manageable Some say it is already solved But whether it is or isn't solved, some 
time will elapse before every car on the road has been engineered for blind spots Until 
then, I for one will continue to follow the drivers' manuals which tell me that the only 
way you can see a car at one of the "blind spots" right and left is "by turning your head 
and looking" — and will continue to hope that stiff necks will soon be corrected 
somehow, or removed from the driving scene 

Finally, with regard to the setting of physical standards for each age group, I repeat 
that the senior population is growing not shrinking Sooner or later, a point will be 
reached at which an elderly person must have his license lifted, if he has not already 
turned it in, through i dictates of common sense Finding that point is case- by-case, 
each individual in turn When an acceptable level of competence can no longer be 
maintained, the cut-off point will have been reached Any other way, I submit, is 
unthinkable 

Refresher Course 

Speaking of examinations, I wonder whether others share my view that at stated 
intervals senior drivers should present themselves for refresher courses — briefings 
on "what* s the latest what" in the traffic world — Le, new laws, review of important 
current laws, new traffic signs and street markings, the latest on seat belts, and so oa 

I believe, from personal participation in one, that such courses would do much good 
Take, for example, the subject of warning signs. Some can be troublesome if not seen 
often enough to remain familiar. The pictograph for the message Divided Highway 
Ends Ahead appears to me enough like the one for Divided Highway Begins Ahead to be 
confusing if it is come upon suddenly, especially if it has been seldom seea As often as 
I ha ve had the sign Right Lane Ends Ahead interpreted for me, I tend to forget it I just 
slow down 

Signs can also be introduced to the public with so little advance notice that one 
scarcely knows they exist Recently I saw in a driver's manual a colored decal designed 
for display on vehicles traveling at less than 25 m.p.h. I may have laid eyes on it before, 
but if so, I paid no attention to it or soon forgot It is not the intention of motor vehicle 
bureaus to restrict the announcement of an innovatioa Far from it But even in the 
best of circumstancs it takes time for the news to reach every driver And some, I 
venture to say, don't get at alL Others just forge*. Updating is to everybody's 
advantage 

Suggestions from Seniors — Refresher courses would also provide an opportunity 
for senior drivers to say what is on their minds, to tell authorities what they think might 
be helpful to themselves and others. To exemplify, the location and readability of street 
and directional signs may vary considerably around the nation, I suspect To drive 
uninstructed into New York City for the first time can be an initiation into chaos. There 
are signs, and some are well placed; but with regard to other signs he who hesitates to 
figure them out and act quickly can be almost hopelessly lost and for example, heading 
for Manhattan, find himself on the Geo^e Washington Bridge to New Jersey. And one 
can be pinched in New York City for aking a right turn on red in the absence of a 
permission siga 

Even cities with generally good identification and directional signs can at times be 
puzzling In one city, the signs bearing the names of main streets and crossroads are at 
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the intersections and plain to see — during the day, that i& I have heard drivers say that 
at night the only way a newcomer can tell say Elm Street from Old Chisholm Trail is to 
"guesstimate" by the size of the cluster of letters. If the signs have about the same 
number of letters, too bad: wrong turn 

The refresher course might be as good a location as any for seniors to blow off their 
own steam of complaint and resentment, as well as to take some heat themselves. The 
elderly don't like to be patronized; they resent encroachments on their freedom; they 
are appalled at some of the wild driving of the young when under cups They should 
have an opportunity to say sa And although the course is not to be thought of as a 
substitute for a full-scale public hearing on the condition of streets and highways, a stout 
blast from a large group of elders about potholes and other deterioration is quite in 
order, I suggest It goes without saying that a chorus of seniors will be given a hearing by 
automakers Refresher courses, if there are enough of them, could be individual polling 
places for a national senior drivers' poll 

At the same time, seniors, like everybody else, should be told "like it is" It is a 
disservice to all in the community to withhold from senior citizens the observation that 
even patient people can sometimes lose their "cool" over the driver 55- plus who holds 
doggedly to a speed of 40-minus in the center lane You will have your own stories of 
senior driving negligence. 

Ventilation of these sorts of things in a good session of give-and-take can stir up a 
breeze which, if there is enough of it, can create a climate of opinioa 

Paying — These courses should be paid for privately. If current deficits continue to 
rise it will not be long before that old sign which politicans like to display on their desks 
(The Buck Stops Hen) may become The Buck From Here Has Stopped. Besides, is not the 
American driving tradition one of "paying as you go" for a privilege? 

Let me pause here for a qualifying and dissenting view touching on the question of 
privilege vs. right Driving I assert is not a birthright And frankly I do not understand 
why the question of driving right va dnwrngprwUege is raised at all We hear too much 
about "rights" these days, wherever we turn The Rights of Parents* The Rights of 
Children. The right to do this, and its obverse, the right not to do that Not all actions of 
human beings require statutory recognition or even documentation. life would lose its 
flavor and zest if everything we took for granted had to be made explicit in law. Many of 
the "rights" we hear demanded can scarcely be taken seriously. There is as much to be 
said for the Right to Go to the Toilet as for the Right to be Angry (at some failed social 
demand), the like of which I have seen brazenly put forth. Both rights are responses to 
certain recurring situations and need not be carved into stone In comparison with our 
sacred Bill of Rights in the Constitution, the "right to sing the blues" holds up better 
than the "right" of an incapacitated person to drive a car, etc "Good lord, deliver us." 

Driving then, is a privilege, a concession granted, and subject to removal; and all 
who have it should pay something for it, older folks not exempted It is a mistake to 
think everything for the retired should have a discount mark attached to it The pay-off 
to seniors vis-a-vis licensing costs could come possibly in some sort of reduction in 
insurance and a special reduction of licensing rates for those who keep current in all 
phases of driving requirements and stay out of trouble Some insurers have lower 
rates for seniors who will drive only in the daylight Others give credit for "courses" 

Private enterprise now gives to affairs pro bono publico. Perhaps one day all 
insurance companies and other businesses related to the automobile except say, 
towing companies and undertakers, will join together to underwrite as a publ ic service 
the preventive insurance of refresher course* 

Behind the Wheel 
Rood Tuts — Along with briefing sessions and refresher courses why not an 
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occasional on-the-road behind-the-wheel test, or simulator test, or a combination 
thereof We could start with a pilot project or two, if we haven't already done so. We 
might be surprised Last month, in a shopping center, I watched a gray-haired man, 
cool as a cucumber, straddle a white lane-marking line as he nudged his wheels into 
the curb. I concluded that he must have needed two parking spaces. In any event he 
had them On another occasion I saw a grandmotherly type pull in to parallel park at 
the curb in front of a market At least she thought she pulled in, but I think she missed 
by about three feet "Poor old girl" thought L Then I recalled the sight on film of if I 
remember, Woody Allen smiling tolerantly at a young Diane Keatoa who had just 
stopped in front of a hotel "Thaf s okay " he said to her. "We can walk to the curb." 

We are all in this together, young and old Every now and then I think one group is 
neither better nor worse than the other different in some things, alike in some. 

Reaction Time — It must be admitted, however, that young and old can be 
strikingly different in one of the most important aspects — maybe the most important 
aspect — of driving I speak of reaction time. It is difficult for an older person to know 
when his responses to demands of the driving task have slowed down. If I myself were 
asked today to compare my reaction time to sudden changes in a driving situation with 
my timing of five years ago, I would almost certainly say "about the same" The fact is, I 
haven't the faintest idea. 

The testing of the reaction of seniors to the stimuli reaching them behind the wheel 
must not be overlooked My impression is that the appropriate place for this test is in 
the car itself or in a simulator. It would eliminate a lot of the grief of accidents and 
deaths. 

Field qf Vision — Perhaps the test behind the wheel would be as good a time and 
place as any other to add a test for depth and height perception in the field of vision. I 
believe the importance of the concept of distance is self evident Good distance 
judgment is essential for knowing how far you are from another car. How unsettling it is 
to be treated to the apparition of a head looking not over the wheel but through it 
Whoever cannot be easily propped and cushioned one way or another to see "full field" 
ahead should be dropped from the driving rolls. (This is entirely apart from the 
question of the severely and permanently handicapped person with this and other 
deficiencies who has been driving for years with a special license in a special 
automobile) 

Car Equipment— I suggest that the automobile of every driver and especially every 
senior driver, should have a rear-view washer-wiper defroster installed as standard 
equipment For reasons that I take to be evident the car should also have a border of 
glare-proof glass on the windshield and frontside windows And perhaps better blinds 
than most of us now fuss over. But the best I can say for the deeply tinted, "black" 
window glass, usually on big cars, is that it is close to being useless, except to shield 
movie stars, gangsters and others like them from public curiosity. Defoggers/defrosters 
for frontside windows can also be useful, although as one observer put it wryly, "When I 
consider the cost, I'm not sure a hankie won't do just as welL" It won't 

And I ask why we do not insist that the auto of every senior driver have a rear-view 
mirror on the outside right front as standard equipment It is bothersome enough to 
have that damnable blind spot to the right rear. The situation doesn't improve with our 
being warned by manual to "Check quickly: do not take your eyes off the road for more 
than an instant The vehicle ahead of you could stop suddenly when you are checking 
over your shoulder." 

Still, not every accident is attributable to the blind spot I have an impression, said by 
a few friends to be nothing more, that drivers are too casual about the right side Few in 
their senses will move to the left without looking into the left mirror or glancing to the 
left rear. Not necessarily to the right, however. If I theorize correctly, quite a few 
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drivers, having been drilled to "keep to the right except when passing" have a tendency 
to drift carelessly to the right without signaling on the subconscious notion that because 
there has not been a right rear- view mirror, there need not be any. They take the lane as 
a given. Somehow it "belongs" to them, 

This is conjecture, to be sure And as the old English used to say of myth, "He that 
will trow it, trow it: he that will not, lefe" Nevertheless, I have twice been in accidents 
with good drivers~if university professors are good drivers- who took the right lane 
for granted and thought nothing of moving into it—just before the crash. "What could I 
have done wrong? That fellow was coming much too fast, I thought" Rear- view mirrors 
may not eliminate blind spots Some people are sure they wilL Some say they will but 
are difficult to use and therefore not worth it That is an absurd attitude Let us learn to 
use them They can be positive additions to safer driving 

The miracle mirror, which apparently gives a 180-degree view to the rear, is on the 
market and coming along We shall see what we shall see Meanwhile, why not use what 
is available but often ignored 

Car Inspection — I know few seniors who do not take care of their cars. The best 
second-hand buy in America, we have all heard, is the ten-year-old car with 
ridiculously low mileage, owned by two ancient ladies recently deceased who had it 
checked by a mechanic every spring and fall, who polished it every Saturday, drove it 
only to church, and stayed home when it rained More humorous than typical But I 
think it makes the point tender loving care helps prolong the life of an automobile and 
possibly of its owner. Statutory inspection is a means toward this end 

Inspection laws vary by state Some have annual, some biennial check of tires wheel 
alignment, brakes, horn and lights Emissions tests are here One state has a 
compulsory annual emissions test but requires a mechanical inspection only if the car is 
more than ten years old and its ownership is transferred; or if it is an out-of-sttte car 
whose owner is a newcomer taking up residence 

Lacking information on senior driver experience with or without auto inspection, one 
ought to be careful about making sweeping recommendations and to wait until seeing 
some sort of score on accidents with vs accidents without inspection. In the interim I do 
not mind having the temerity to state that all cars without exception should be 
inspected periodically (whatever that may mean) for both emissions and general 
operating conditioa It is depressing to hear critics say that inspection is worthless 
because"they just go through the motions," or "it is a political racket" - and other 
words to that effect To which I respond that we ought to stop explaining why it works 
badly and try to make it work welL 

Insurance — The more I reflect on the stringent regulations governing the licensing 
and insuring of young people, and the more I read the news of accidents and fatalities 
among the very young the more I am thankful for tough motor vehicle bureaus, and for 
the careful surveillance by insurance companies of young drivers, r stly between 16 
and 25. 

But then I ponder the question of insurance laws that apply to 55-plus car owners, 
wherever laws exist at alL Insurance authorities say that rates generally do not rise with 
age; that they are a matter of company experience Excellent A fair and civilized way of 
handling it, says this driver. 

Yet, I have an elderly friend who was licensed in his state in 1974, and the eye test he 
took at that time is apparently still good He has had no hearing test either since 74. 
How does all this fit into the setting of insurance rates* one wonders 

On the other hand I wonder if it is not precisely because seniors do worry about their 
frailties that they take good care of themselves and feel themselves in few ways inferior 
to younger, less experienced drivers — and in an/ event at least as insurable At 
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present there seems to be no reason why senior drivers cannot continue to be eligible 
for rates competitive with those for other age groups (they do after all have fewer fatal 
accidents than the younger set). The "let well enough alone" attitude appears to prevail 
among insurance companies, at present 

An LongOf Vita Brcvis — What bothers this senior almost as much as the question 
of eligibility for auto insurance is the question of getting his hands on the right policy. I 
have a pamphlet about "shopping for insurance." Get quotations, it says; rates vary 
considerably. Read the policy, it advises. And consider the various company services to 
policy holders, it asks us. Also, it adds, inquire as to how they go about handling their 
claims and collecting their premiums, and other underwriting practices. The advice is 
biblical: "Ask and it shall be given you; seek and ye shall find" 

Therefore, I got out the rate quotation for my or**ent policy and put it alongside the 
quotation sheet of a company re*~\. lU endea a> specialists for senior drivers. I tried to 
compare, and could not Final]-', I called first one company, then the other, and got each 
one in turn to explain what w s being offered and at what cost and how they differed 
from the other company. "In short" said I in exasperation to the representative of one 
company, "it is often very difficult to compare the incomparable" 

I must not complain. I recognize that all insurance works according to experience in 
the market and that in that market companies range from good-better-best to bad- 
worse-worst and that there is often as much of the hard work of the artist as well as of 
the actuary in the creation of the policy. However, though art may be long, life is short I 
have, therefore, concluded that the only way to avoid making an occupation of "getting 
the mostest for the leastesf'in an insurance portfolio is to do just one thing: after buying 
a powerful lamp, go out like Diogenes and look for an honest person to be your broker 
and thus have done with it once and for alL The alternative may be an early demise from 
frustration 

Drinking and Driving 

And what shall we say about America's great highway killer? Senior citizens have 
presumably reached the age of discretioa but as with a lot of the rest of us, they like 
their cocktails, especially their luncheon cocktails. A not uncommon sight in certain 
warm watering places of this land is the two-martini lunch in a scarlet jacket and lemon 
colored pants followed by the cautious crawl homeward to sleep it oft I have heard but 
cannot verify that it is not easy to gather good statistics. Apparently, when asked about 
drinking and driving many seniors become shy and evasive I for my part will say only 
that the two-martini lunch is a venerable institution not to be lightly tossed aside 
Seniors will have none of such arbitrary treatment As far as I am concerned, let them go 
to it so long as they know the rules of the game they are playing and the inordinately 
high stakes it involves. Meanwhile, solid research is being conducted and pilot projects 
tried 

Conclusion 

To sum up. My impression is that our senior drivers are a lot more competent as a 
group than they are often represented as being — yet not all of them as good as they 
should be, and as some think they are, in the various phases of the driving task. There is 
room for improvement in vehicles and in driving environment and it must be made 
Gro\/ing senior population bespeaks it Indeed some "Percolation for Senior Driving" 
has already begun. The capability is there 

And dangers, too, if the problems are not approached carefully. Luigi Barzini has told 
us that the one thing that sets America apart the frightening thing about this "truly 
different country" is its impatience One danger, therefore, lies in the search for the fast 
and absolute cure A sad spectacle of our political and ecoik/nic life is the assurance 
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with which we are offered quick permanent fixes for difficult problems. Sometimes it 
seems the bigger the problem, the surer the solution. 

On the other extreme is the danger of delay. The voter can be made to feel somewhat 
like Archy the Cockroach (of Archy & Mehitabd, courtesy of Don Marquis), who once 
uttered probably the wisest lament ever heard with regard to large systems of polity: "I 
am ashamed to say that I know no more of what it is that has to be done than the wizards 
and experts who at present are not doing it" As I said earlier, we sometimes take too 
lon& and "kick it around" Problems get solved or solve themselves after endless 
attention or the inattention of procrastinatioa 

Happily this is not true of all aspects of American life Otherwise, we would have been 
out of business long ago. It goes without saying that most of the day-to-day news is bad 
Every hour of every day some Cassandra is prophesying doom: "We are going down the 
tube" with regard to... You fill in the blank. But media do not live by good news, and one 
is not a Pollyanna for saying that the work important to daily life does get done and most 
of it done quite welL Not overnight or after festering for a while but after careful scrutiny 
by interested people 

To me it is no small accomplishment that millions of us operate with skill and ease in 
the world's largest and most complex traffic system. In the middle of the last century 
Thomas De Quincey was astonished that the English mail coach could attain "a 
breakneck speed of 13 man," We now take four times that speed as routine 

What astonishes me is the efficiency of our drivers in the face of the glaring 
deficiencies of the physical environment in which they operate Thus, scandalous 
maintenance (the crumbling West Side Highway in New York City or its equivalent in 
your own state); endless postponement of necessary new construction to relieve 
terrible jam-ups (pick your own). In short we can take comfort in a well- trained driving 
public in a system that for all its faults is well governed What surprises me, then, is not 
that the system is so bad but that it is as good as it is. 

It did not happen overnight, and it did not creep up on us unaware It was made to 
evolve We want not just to keep it as it is — God forbid that — but to make it more 
efficient 

Our aim should be to do every positive thing we can to keep senior drivers behind the 
wheel and on the road one way or another, as long as safely possible And to take them 
off the road the moment that experience and mature judgment tell us they should 
henceforth be passengers. 

We can be proud of our skilled professionals in and out of government: good 
administrators, thinkers who are also doers, capable research people, many working in 
relative obscurity, working patiently. They know that sooner or later we all have to learn 
about solving formidable problems: that impressions will impress only if they can be 
substantiated and if at the moment of recognition we have the will to address them 

Let these people now come together in consortium and work with a will to establish 
opening pnorites for the dozens of practicable measures that have been brought 
forward on behalf of senior drivers. Some of the measures are, alas, as costly as pie in 
the sky; some have been sitting around for years waiting for actioa But almost all are 
sensible measures to help seniors in the decades ahead remain qualified for the driving 
privilege as long as possible — and when the end of the line has been reached to 
disqualify them with all the grace we can summoa 

In good conscience, we have no other choice 
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The Older Driver and Highway Design 

David Solomon, P.E., is an independent transportation consultant to such 
organizations as the Transportation Research Board, AAA Foundation for 
Traffic Safety, U.S. Department of Transportation and District of Columbia 
Government Prior to 1982, he was a research engineer and managed traffic 
safety and environmental research for the Federal Highway Administration. 
He has written a number of reports on driver and vehicle characteristics and 
accidents, traffic control devices, systems engineering, skid accident reduc- 
tion, highway safety myths and other topics. He developed the now classic 
relation of speed and accidents: "the minimum accident involvement rate 
occurs at about the average speed of all traffic and increases sharply at both 
very high and very low speeds." He received a B.S. degree in Civil 
Engineering from the University of Colorado in 1949 and did his graduate 
work at the Yale University Bureau of Highway Traffic. 

SUMMARY 

As the older driving population, similar to the overall population, increases, 
additional consideration in highway design is required to meet the needs of these 
drivers aged 55, 66, 75 or even older. First, information will be presented relative 
to the travel and accident experience of older drivers and their physical 
characteristics. An understanding of these characteristics is important to the 
design qf highways. Then, suggestions will be provided to best accommodate older 
drivers in the design of highways and provision of traffic control devices. It will be 
shown thai punitive restrictions on older drivers are of little value. 
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Travel Experience of Older Drivers 

As people age, there is a sharp drop in the number of licensed drivers. For example, 
there are 2.5 million licensed drivers aged 35 and only 0.6 million drivers aged 75. Part 
of this decline is due to mortality and part to drivers giving up their licenses: while 95 
percent of 35-year-oid males are licensed drivers, only69 percent retain their licenses 
at age 75. Among females there* is an even greater reduction in licensed drivers — 
from 88 percent at age 35 to only 33 percent at age 75. 

The average licensed driver reduces his or her driving considerably with age The 
average 35-year-old male driver accumulates 17,000 miles each year; the 75-year-old 
male only 6,000 miles Females reduce their driving from 7,000 miles to only 3,000 
miles per year. 

The combination of fewer licensed drivers and fewer miles driven each year results 
in a much smaller fraction of total mileage by older drivers. Thus, 35- year-old drivers 
account for 2.4 percent of all highway travel while 75-year-olds account for only 0.2 
percent — one-twelfth as much! 

Truck drivers, especially, reduce their driving as they get older, and 65-year-old 
truck drivers do only one-seventeenth as much driving as 35- year-old truck drivers. 
Comparing 65 and 35- year-old drivers in general the ratio is only one- third Such a 
result is not surprising given the rigorous work of driving a truck for long distances in 
all types of traffic and weather conditions. 

One other important change in travel habits of older drivers is their reluctance to 
drive at night Male drivers, age 35, do 31 percent more driv.ng at night on rural roads 
compared to the average driven 75- year-old male drivers do only one-sixth as much 
night drivingas the average driver. The daytime ratios are much closer: 1.15 and 0.64. 
Female drivers have night ratios of 1.02 and 0.37 for 35 and 75- year-old drivers 
respectively. Female day ratios are nearly identical for the two ages: 0.93 and 1.00 
respectively. Table 1 shows these travel data for older drivers age 55, 65 and 75 and for 
a comparison group of younger drivers age 35. 

Accidents and Older Drivers 

It has been shown that while many older drivers* especially males* retain their 
driving licer ses, they drive much less, particularly at night on rural roads. But what 
about accidents and accident rates? 

One way of comparing accident information is based on a standard amount of travel 

- say 100 million vehicle- miles. On such a basis, male drivers age 35, while driving on 
rural roads, have only 140 reported accidents in the daytime for each 100 million 
vehicle miles of travel - an accident rate of 140. Male drivers age 75 have a rate of 500 

— more than 3- 1/2 times as great Female drivers show similar increases with age and 
the night data also show substantial increases with age. 

Another way of comparing accident data is on the basis of reported accidents per 100 
drivers per year. On this basis, the differences are much less: 35- year-old male drivers 
in California had 5.9 reported accidents per 100 drivers per year. The comparable 
figure for 75- year-old male drivers was 4.8. For females, the figures were 3.8 and 33 
respectively. The reduced driving of older drivers more than compensates for their 
higher mileage-based accident rates at least to age 75, and, for non-fatal accidents, to 
age 85. As a result, older drivers typically experience no increases in motor vehicle 
insurance premiums As shown in Table 1, nationwide estimate of accidents per 100 
drivers per year provides much larger numbers than the California data, probably 
because of differences in reporting levels and possible inclusion of unreported 
accidents Nationally, too, differences among age groups are moderate 

One other comparison is instructive: older drivers reduce their speeds only slightly 
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Table 1 

Travel and Accidents of Older Drivers 



Travel Ag*: 


35 


55 


65 


75 


85 J 


No. of Licensed Drivers, Millions 


25 


1 9 


1 2 


OC 


02 


Pet Having Dnving Licenses Male 


95 


94 


86 


69 


40 


Female 


88 


70 


61 


33 


10 


Annual Mites Driven Male, Thousands 


17 


14 


9 


6 


4 


Female, Thousands 


7 


6 


4 


3 


2 


Pet of Total Miles Dnven AH Dnvers 


24 


1 4 


07 


02 


04 


1 TUCK \J rivcio 




1 5 


U c. 


N A. 


N A. 


Night Driving Ratio, Rural Roads Male 


1 31 


0 70 


017 


N A. 


N A. 


Female 


1 02 


0 63 


037 


N A. 


NA 


Accidents 












Daytime Accident Rate 2 , Rural Roads. Male 


140 


1 30 


230 


50C 3 


800 


Female 


195 


210 


300 


700 3 


1200 


Nig. time Accident Rate 2 , Rural Roads. Male 


40f> 


390 


530 


850 3 


1300 


Female 


470 


740 


1050 


2300 3 


3500 


Accident Rate 2 , Truck Drivers 


122 


140 


196 


NA 


NA 


Accidents per 100 Dnvers per Year, 












in California Mate 


59 


47 


40 


48 


6 


Female 


38 


26 


25 


33 


4 


Accidents per 100 Dnvers per Year, Nationwide 


20 


1 1 


13 


14 


16 


Fatal Accidents per 1 00,000 D rivers per Yea r— 












Nationwide 


38 


21 


24 


41 


60 



Speed 



Mean Speed, Rural Roads Day 52 8 52 3 510 NA NA 

Night 50 9 50 3 *9 8 NA. N A 



Alcohol 

Percent of Drivers with 

Blood Alcohol Levels >— All Fatal Accidents 33 20 17 7 J na 

—Weekend, Night Fatal 

Accidents 78 66 67 40' NA 



1 Drivers age 65 and older 

2 Accident rates are na of accidents per 100 million veh mi. of travel 

3 Extrapolate* 

Sources' Personal Transportation Survey, U S D 0 T, Federal Highway Administration 1977 Accidents on 
Main Rural Highways, David Solomon, Federal H ighway Administration 1964, reprinted 1974 Senior Driver 
Facts, California Department of Motor Vehicles, 1982 The Effect of Truck Size and Weight Accidents and 
Traffic Operations, VoL 3, Federal Highway Administration 1981 Accident Facts, National Safety Council 
1982 Alcohol in Fatal Accidents, National Estimates, Ezio Cerrelk National Highway Traffic Safety 
Administration 1983 



(about 3 miles per hour both day and night) when drivers 65 years of age and older are 
compared with 35- year-old drivers. These speed and other accident comparisons are 
shown in Table 1. 

Alcohol and Older Drivers 

It has been suggested that older drivers are more likely to consume excessive 
amounts of alcohol and therefore particular attention should be given to thisgroup. In 
fact as shown in Table 1, only 17 percent of 65-year-old drivers involved in fatal 
accidents have blood alcohol levelsofO.lOor greaterOegally "intoxicated" in nearly all 
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states) compared to 33 percent of 35- year-old drivers. 
Physical Characteristics of Older drivers 

In a classic paper prepared in 1960, B.W. Marsh 1 demonstrated clearly that older 
drivers, on average, experience dimunition of their abilities to judge distance, and 
react to simple and complex tasks. They are more likely to have impaired vision ?nd 
hearing Their field of vision is less and their sensitivity to glare is much greater than 
that of younger drivers. Some of these comparisons are summarized in Table 2. 

Accommodating Older Drivers in the Design of Highways 

Considering the foregoing information, it is clear that older drivers are less able to 
cope with our nation's highway systems. Compared to younger drivers, they have 
substantially higher mileage-based accident rates. Their decreased reaction time, 
vision and hearing distance-judging ability and glare resistance, may be among the 
factors contributing to these substantially higher accident rates. Fortunately, older 
drivers, particularly males, reduce their driving generally and especially, during the 
critical night hours. On rural roads, they only reduce average driving speeds only a few 
miles per hour, and this, too, is fortuitous because excessively slow driving is as 
hazardous as excessively fast driving 

What is being done to accommodate these older drivers in the design and operation 
of highways? What further measures need to be instituted? 

The Interstate System 

For the past 50 years, the key principle employed in the design of highways has been 
that roadside, geometric and surface configuration should fit the capabilities and 
limitations of drivers and their vehicles. Thus, the nation's principal highway system, 
the 43,000 mile National System of Interstate and Defense Highways hasfull control of 
access, ie., roadside business driveways cannot enter the Interstate System directly, 
there are no cross roads at-grade, and thus no stop-and-go signals. A wide median or a 
median barrier separates the two directions of traffic Interchanges are carefully 
planned with long speed-change lanes. These types of highways minimize or eliminate 
the need for drivers to perceive and react quickly to vehicles entering at slow speeds 
or at right angles. They simplify and reduce the magnitude of choices drivers need to 
make. With large, carefully designed guide signs, they greatly reduce ambiguity and 
increase time available to the dnver for decisions. At night, the wide medians greatly 
reduce glare. 

The geometnc design of the Interstate System is also superior, with relatively flat 
curves and easy grades to minimize speed differences and to increase sight distance 
Wide shoulders facilitate emergency stops and critical maneuvers. Pavement cross- 
sectioa aggregates and surface mix design are carefully controlled to facilitate water 
drainage and provide the good wet pavement frictional properties required for the 
high operating speeds prevailing on the Interstate System. 

As a result of these and other improvements in the details of highway design, 
including guardrail and impact attenuators, interstate Highways have, by far, the 
safest record of any of the nation's highway systems. They typically have mileage- 
based fatality and accident rates only one-third to one-half as great as those of 
conventional highways carrying similar traffic 

Older drivers who, on average, experience decreases in physical capabilities obtain 
special benefits from the Interstate System because it is possible to safely drive a 
vehicle on this system with less than optimum physical abilities. 

■Aging and Driving by Burton W. Marsh, Proceedings, ITE, 1960. 
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Other Highway Systems 

In a nutshell, the Interstate System has been so successful in terms of safety and 
traffic operations because it facilitates the free flow of traffic: no stops, no sudden 
decelerations to avoid entering vehicles, no swerving to avoid head-on traffic in one's 
lane, etc Other types of highways have been less successful. The worst example is the 
four, six or eight lane highway without control of access. 

Typically, a new arterial highway is built on new right-of-way but without control of 
access, ie, abutting property owners are given the right to enter the new arterial 
highway directly from their property. Initially, the highway operates welL Speeds are 
moderately high, few property owners sell, lease or use their property for commercial 
purposes. As the years pass, traffic volumes increase, a few roadside businesses are 
established which attract further traffic Increasing conflicts at the intersections result 
in the installation of stop-and-gp signals. There is more traffic, more roadside 
business, more conflict and the accident rate also increases — sometimes to 5 or 10 
tines the former level! 

In today's social and political climate, it is often difficult to build new freeways on 
new rights-of-wav; and so older two-lane highways are often widened to four, six or 
eight lanes but wi'ncut full control of access and with many signalized intersections at- 
grade. Such highways will also experience the hazardous scenario previously noted 
These types of uncontrolled access highways are especially difficult for older drivers. 

Is there any solution to this dilemma? Possibly. The first step is to better inform the 
public and political leaders of the hazards of highways that do not have full control of 
access. Second, those who oppose new freeways with their built-in safety features 
should be labeled forwhat they often are: selfish individuals with axes to grind Third, 
in planning new highways, the safety benefits of the freeway alternative needs to be 
given much greater emphasis. 

While much can be done to improve existing highways without full control of access, 
the results will not produce the safe operating conditions of freeways/Interstate 
highways. The Federal Highway Administration has several publications that are 
being used by many of the State Highway Departments to upgrade these older 
highways. The results, of course, benefit all drivers and are especially valuable to older 
drivers. 



Table 2. 

Selected Physical Characteristics of Older Drivers 



Age: 


35 


55 


65 


75 


Distance Judgement Score 


112 


106 


95 


NA. 


Simple Reaction Time— Seconds 


045 




051 


f\ A. 


Complex Reaction Time— Seconds, Male 


0 56 


0 67 


077 


082 


Female 


067 


0 75 


082 


087 


Visually Impaired— no. per 1000 people 


12 


25 


50 


110 


Hearing Impaired— no per 1000 people 


25 


57 


90 


180 


Field of Vision Score 


386 


376 


370 


NA. 


Glare Resistance Score 


17 


10 


6 


NA 



1/Age 72 
2/ Interpolated 

Source Aging and Driving by Burton W Marsh, Proceedings, ITE, 1960 
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The Average Driver and the nth Percentile 

Highways should not be designed to accommodate the average driver or the 
average vehicle Rather, they should be designed to accommodate a high percentage 
such as the 95th, 99th or even 99.99th percentile (the nth percentile) of all drivers or all 
vehicles. Where this principle is ignored, an accident is often the result For example, 
99 percent of all drivers may be able to negotiate a specific sharp curve in wet weather 
when the coefficient of friction is only 0.3, But the remaining 1 percent may slip, skid, 
radically reduce speed, etc, and perhaps 1 in 100 of these may be involved in an 
accident as often as twice a month. Experience has shown that "slippery when wet" 
signs do not work; the solution is to provide an enduring skid resistant pavement 
surface to accommodate not 99 percent but 99.99 percent of all drivers and thereby 
reduce wet weather accidents at this curve to perhaps one every two or three years. 
The solution may require a special oper ^raded porous friction course but the results 
— a coefficient of friction of perhaps 0.5 and many fewer wet weather accidents — will 
be well worth it 

Another typical situation for which the nth percentile needs to be higher is in the 
placement of guide signs and route markers. At a typical city street intersection, a 
single route marker (U.S. numbered or State) with arrow will accommodate 94 
percent of all drivers without error, te, 94 percent of the drivers will take the correct 
turn. But six percent of the drivers will miss the turn. Addition of a second route 
marker in advance of the turn will reduce the error rate to about 1 percent 

Clearly, the percentile to be used depends on the critical nature of the situation: 
when a high-speed accident may result, 99.99 percent or an even higher percentile of 
all drivers need to be accommodated; when only a loss of time or convenience may 
result, 99 percent may be adequate 

How do older dnvers fit into this situation? These drivers are more likely to be 
included in the upper percentiles; and the result, as shown earlier, is higher mileage- 
based accident rates, particularly for those over age 65. Thus, to accommodate older 
drivers, more attention needs to be given to the use of higher percentiles for critical 
highway conditions. 

An example of the prevalence of older dnvers in the higher percentiles is provided 
by an AAA report on night vision. 2 Fewer than 6 percent of all men drivers had night 
vision scores of 30 or above (relatively poor). More than 22 percent of those age 55 and 
over had scores of 30 or above Put another way, men age 55 and over accounted for 
only 10 percent of all the drivers but more than 40 percent of night- vision scores of 30 
or above Interpreting the above data, a lighted highway sign designed toaccommodate 
94 percent of men dnvers in terms of night vision will accommodate only 78 percent of 
those age 55 and over. If the 98th percentile is employed, (a night- vision score of about 
120), it will accommodate 90 percent of the older group. 

Other Considerations 

As has been shown, high quality highways will accommodate nearly all drivers 
including older ones. In some instances, however, additional measures are needed. In 
or near retirement communities, for example, it may be de«:rable, among other steps, 
to increase the size of street signs; widen parking spaces slightly and take extra care 
that pavements have good frictional properties when wet 

Where there are large numbers of elderly pedestrians, a considerable number of 
additional measures are needed to accommodate them. The AAA, Federal Highway 
Administration and others provide pedestrian- related publications which may be of 
assistance. 

^Age and the Ability to See at Night, T.F. McGough. AAA. Res. Report No 43, 1953. 
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Table 3 

Reported Accidents by Groups of Drivers 
in Two Successive Time Periods 

California Data, one-year 
time periods: 1962, 1963 

Zero 

Percent Accidents 
Number of Accidents of Percent of Accidents Next Year 
This Year Drivers This Year Next Year Percent 



0 or more 


100.0 


100.0 


100.0 


94 


1 or more 


6.7 


100.0 


11.5 


90 


2 or more 


0.5 


13.9 


1.1 


87 


3 or more 


C4 


2.0 


.1 


85 



Punitive Restrictions on Older Drivers 

A common but erroneous belief is the idea that safety will be enhanced by 
restricting older drivers who are "repeat" offenders in terms of accidents or violations. 
Such a notion is false, as shown by an analysis done by the Federal Highway 
Administration some years ago. 3 The analysis revealed that fully 87 percent of drivers 
who had two or more reported accidents "this" year, will have zero accidents "next" 
year if no action at all is taken against those drivers! For 3 or more accidents, the 
comparable figure is 85 percent as shown in Table 3. 

Use of restrictive techniques is tempting to those responsible for legislative or 
administrative actions concerning older drivers, because only a small portion of all 
drivers are involved As Table 3 shows, while only 0.5 percent of all drivers and 
probably a similar proportion of older drivers have 2 or more accidents "this" year, this 
small group accounts for fully 13.9 percent of all accidents "this year". Because nearly 
all of these accidents occur by chance, however, "next" year, this group of drivers will 
have only 1.1 percent of the accidents. 

Thus, some misguided individuals may falsely believe that sending these few 
"repeat" drivers to school or for reexamination or subjecting them to admonishing 
letters will have a substantial safety benefit It is true that when viewed as a group, a 
benefit may seem to result because of the statistical phenomenon known as regression 
to the mean which is amply demonstrated in Table 3. 

In fact, however, there is no real benefit, only harrassment of the 85 or 87 percent of 
the group who would have had no accidents next year anyway, even if nothing had 
been done to vhese drivers. Most of the remaining persons in the group would have 
had only 1 accident next year, and this, too. is probably a chance occurrence The types 
of random, punitive, group procedures recommended for older drivers at this very 
conference are unworthy of a free society. They should be rejected out-of-hand. 

Let us return now to the illustration shown at the beginning of this paper In a state 
with 5 million drivers, about 10 percent or 500,000 drivers will be over age 65 and, as 



^Reported by the writer in "Highway Safety Myths," North Carolina Symposium on Highway 
q Safety, page 39, Spring, 1970. 
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Table 3 shows, about0.04 percent or200 drivers will have3 or more accidents this year 
a total of approximately 700 accidents. Next year they will only have one- twentieth 
as many or 35 accidents. 

Conclusion 

Older drivers drastically reduce their travel, especially at night Therefore, 
although their physical faculties are diminished and they experience higher mileage- 
based accident rates, the annual number of accidents they accumulate is no greater 
than that experienced by younger drivers. 

The best way to accommodate older drivers is to provide highways that are easy to 
drive oa ie Interstate Highways or Freeways. These provide safety and free flow of 
traffic for all drivers, including older ones. The details of highway design should 
accommodate a high percentile of all drivers, the 99th or even 99.99th percentile and 
not the average driver-, Efforts to restrict older drivers produce little benefit 
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Musculoskeletal System Impairment Related 
to Safety and Comfort of Drivers 55+ 



John D. States, M. D., is chief of the orthopaedic service at the Rochester 
General Hospital and a professor of orthopaedics at the University of 
Rochester School of Medicine and Dentistry in Rochester, New York. He 
began his accident investigation research in 1959 when he recognized that 
his most seriously injured patients came from automobile accidents and that 
automobiles could be designed to give far greater protection than they were 
at that time. He is a Past President of the American Association for 
Automotive Medicine, and a past member of the General Services Admin- 
istration Advisory Panel on Automotive Safety and the U.S. Department of 
Transportation's National Motor Vehicle Safety Advisory Council. Currently, 
he is Chairman of the New York Coalition for Safety Belt Use and was 
instrumental in enacting the New York Safety Belt Use Law. 

Accident rates and accident injury severity increase dramatically for motorists 
over the age of 55. The author, an orthopedic surgeon and motor vehicle accident 
investigator, examines this statement with respect to causation, treatment and 
prevention, reflecting his own experience and knowledge of current medical* 
safety and automotive engineering literature. 

The much increased risk of accident and accidental injury of the elderly motorist 
has been masked by a lack of exposure data The age group 16-25 is grossly 
overrepresented in accident and accident-injury data because their numbers exceed 
those of the 55+ group; and until recently, exposure on the highway has not been 
considered Studies by Preston (1) and Planek (2) have revealed that the younger 
age group spends many more hours behind the wheel than drivers 55 and ovei. The 
latter typically decrease their driving exposure after retirement If accident rate and 
injury- severity data are normalized for exposure, the rates of the driver 55+ 
approximate those of the younger age group. 

Physiological is\d Pathological Basis for Increased Accident and 
Injury Rates of Drivers 55 f 

Physiologic changes occur in the musculoskeletal system and in part account for 
the increase in accident and injury- severity rates for drivers 55+. (3) Reaction time is 
necessarily increased by athritic joints and tight musculature Joint flexibility is a 
related factor caused by those changes in the joints that are precursors of arthritis but 
not identified by the clinician as pathological Aging brings about changes in the 
components and structure of the articular cartilage, underlying bone, ligaments and 
musculature which impair the capability of the musculoskeletal system to perform 
q the driving act 
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Figure 1 

The frequency of fractures increases rapidly after age 50 Solid-line, females. Dash-line: males. 
Source (6) 

In addition to the joint flexibility, muscle strength iiminishes with age. Although 
automobile power steering power brakes and power seats compensate for these 
losses, there is neverthelessa degradation of performance. Lastly, discomfort and pain 
while one is passively seated or active in vehicle-control motions further impair the 
driving act Passive discomfort leads to early and excessive fatigue and distractioa 
Discomfort during motions of joint r necessary for vehicle control slows such 
responses and at times may even prevent appropriate responses, particularly in 
emergency situations. 

Injury severity is more closely related to age than any other factor in motor vehicle 
accident investigation. Impact studies of cadaver chests by Schmidt reveal that rib 
fractures were more closely related to the age of the specimen than to the speed of the 
impact* 4 * Aging had decreased the ability of bone to withstand impact injury. 
Fractures are much more common in drivers 55+. (5 - 6) Hospital admissions, 
emergency room visits and mortality rates from accident injury are much higher for 
this age group. (78) 

A variety of known aging-changes are reported in the literature The mineral 
content particularly calcium, of bone diminishes with age. < 9 « 10) Females are 
particularly at risk because of the pathological phenomenon of osteoporosis which 
occurs in 20% of women over age 55. Less well understood changes occur in the 
strength and resilience of the collagen fibers which make up the matrix of bone and are 
the principal constituents of muscle, ligament and articular cartilage di) Collagen 
q ■oses its elasticity and ultimate strength with age 
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Figure 2 

Bones become more fragile 
with increasing age in both 
sexes. Abnormal calcium loss 
(osteoporosis) as illustrated 
by this x-ray occurs in 20% of 
all postmenopausal women 
and less frequently in mea 
Such patients have a much 
increased risk of fractures. 



From a gross anatomical viewpoint the musculature of the driver 55+ is tighter 
because of less active stretching from heavy manual labor, sports and/or stretching 
exercises. Muscle strength and mass diminishes with age The active musculature is 
the most effective energy absorber in the human body, but this function is dependent 
largely on muscle strength. Aging diminishes the capability of the human body to 
absorb because of increased bone mineralization, decreased collagen strength and 
resiliency, and decreased energy-absorbing capability of the musculature, bone and 
articular cartilage of joints. 

Degenerative arthritis is the most common pathological condition that occurs 
because of changes in the energy-absorbing capability of the musculo- skeletal system. 
The articular cartilage of a joint thins and ultimately is destroyed in degenerative 
arthritis. The underlying bone is exposed, allowing bone-to-bone contact and causing 
pain Pain results from exposure of nerve endings in bone directly under articular 
cartilage. There are no nerve endings in articular cartilage. Bony spurs appear along 
the margins of joint affected by degenerative arthritis. These spurs represent 
calcification and bone formation in the ligaments of a joint Range of motion decreases 
because of mechanical interference of the spurs, and ligamentous and muscle 
tightness and paia Degenerative arthritis is caused by aging by fractures which 
extend into the joint or by injury which crushes the articular cartilage. Alcoholism, 
prolonged steroid use, congenital or childhood abnormalities, and loss of circulation 
may also cause degenerative arthritis. 

Medical and Surgical Treatment for Musculoskeletal 
System Impairment 

Total joints which have been commonly available for more than a decade, can 
significantly reduce the morbidity of arthritic joints. Total joints can be obtained for 
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Degenerative arthritis can 
occur in any movable joint It 
is characterized by progres- 
sive loss of articular cartilage 
and the growth of bony spurs 
around the peripheri of a 
joint The illustration is an x- 
ray of the cervical spine of a 
76- year-old man with severe 
degenerative arthritis. He 
had virtually no neck motioa 



Figure 3 



the shoulder, elbow, wrist, finger, hip, knee, ankle and toes. They are commonly used 
in fingers, hips and knees and are highly successful in reducing pain and, to a lesser 
degree, in increasing flexibility and strength. 

Degenerative arthritis of the spine is a common cause of driving impairment 
Surgical treatment is nec^-sary for more severe spine impairment Disc excisioa 
nerve root dissection with spur excision and spine fusion are commonly employed to 
reduce spine impairment Such procedures relieve pain but frequently decrease range 
of motioa causing residual impairment Lesser degrees of degenerative arthritis of 
the peripheral joints and spine are treated with anti-inflammatory drugs, particularly 
the non-steroidal variety. The most often used anti-inflammatory is aspirin Others 
commonly used are ibuprofea indomethacia and a half dozen similar drugs. 

In the past, before the availability of total joints, fusions of the hip, knee and shoulder 
were performed These procedures eliminated motion in the operated joint Some 
compensation was possible through increased motion in adjacent joints. Prolonged 
use of such compensatory mechanisms led to degeneration of the adjacent 
compensating joints and was self-defeating over a patient's lifetime Ankle fusions 
continue to be performed because a satisfactory ankle joint replacement has not been 
developed, although total ankle joints are used in younger patients. Ankle fusion is less 
disabling because compensation in the midtarsal and tarsal joints of the foot and knee 
joint can accommodate most impairments. 

Ligamentous and other soft-tissueand joint-surface injuries of thekneeareasource 
of driving impairment and, in drivers 55+, of degenerative arthritis. Such injuries 
commonly occur in contact sports and skiing Modern surgical treatment permits 
repair of collateral ligaments but not the centrally located, more complex cruciate 
ligaments. Meniscii are the gristle-like structures between the femur and tibia which 
improve load distribution on the articular cartilage and joint surface nutrition 
Meniscii may now be resutured, repaired or partially excised, rather than completely 
removed, as was common practice until a decade ago. 

The shoulder is a common site of ligamentous injury. Surgical repair of the rotator 
cuff and of the capsular structuica iom in allocations can restore the shoulder to 
nearly normal function and is now commorly done A variety of hand-surgery 
procedures are now available to restore function after ligamentous, muscular or bony 
injuries, or because of degenerative arthritis and other degenerative disease of the 
hand The elbow is less amenable to surgical therapy. Total joints are available but are 
not widely used because of problems with loosening, implant breakage and instability. 
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Figure 4 

Simple adaptive devices are available which permit total control of a car using the upper 
extremities only The thumb lever controls the accelerator and the entire bar controls the brake 
pedaL 



What Parts of the Musculoskeletal System Impair Driving? 

In view of the residual impairment of the musculoskeletal system, it is necessary to 
examine the role of that system in the many activities necessary for driving The spine 
plays a central role because it is the principal supporting element of the human body 
The ability of a driver to remain upright and move is largely dependent on the spine 
Limitation of motion in the cervical spine limits head rotation and vision to the side 
Degenerative changes in the cervical spine are the most common cause of limited 
roiatioa This liriuuuiun may le?d to increased frequency of side-impact accidents. No 
satisfactory medical therapy is available for restoring head and neck motioa 
Degenerative changes in the dorsal (chest) and lumbar spine may lead to chronic pain, 
increased fatigue and increased muscle spasm. Such impairment may not be 
recognized by a driver or may occur in situations where the driver cannot give up 
driving 

The upper extremities play a vital role in the driving act Their function «s ess* atial 
for steering shifting gears and such simple acts as closing doors and turning on lights 
and the ignition, Power steering has reduced strength requirements, but mobility and 
coordination remain essential. Loss of these elements can be compensated to some 
extent through behavioral changes and positioning For severe losses, special adaptive 
devices include no-load power steering and a variety ct special switches requiring a 
minimum of musculai effort and coordinatioa A quadriplegic with severely limited 
hand motion and strength is now able to enter, operate and leave a specially equipped 
motor vehicle Upper extremity amputees may continue to use automotive controls 
through special interlocks for prostheses and the steering wheel, shift lever, igwtioa 
light switches and other controls. 

The lower extremities require more strength and stability but less coordination for 
satisfactory performance of the driving act Painful and/or stiff hip, knee or ankle joints 
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Figure 5 

Safety belts are the single 
most effective safety device 
for motorists of all ages except 
infants infants should be re- 
strained by special infant 
restraint systems 



are significant driving impairments Behavioral compensation is possible by use of the 
other leg in cars equipped with automatic transmissions Some training is necessary, 
but properly motivated drivers can continue to drive by using the left rather than the 
right lower extremity for the brake and accelerator. Patients with bilateral 
amputations or with seve-e bilateral impairment because of arthritis paralysis or 
medical problems should u^e special adaptive controls These are relatively simple 
devices which permit brake and accelerator control with the upper extremities For 
the patient with bilateral upper-extremity totil impairments special adaptive controls 
permit entire vehicle control with the lower extremities 
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Occupant Protection Through Vehicle Design for Drivers 55+ 

Since World War II major advances have been made in motor vehicle design for 
occupant protection Safety belts air bags, padded occupant interiors and other 
occupant- packaging safety designs are now commonplace. However, little attention 
has been directed toward the special needs of the drivers 55-and-over. 

Severe chest injury can result from shoulder harnesses Fractures of the clavicle, 
ribs and spine may occur because of belt restraint systems More severe injuries of the 
lungs heart, major vessels and abdominal organs may also be caused by the restraint 
system The only available safety belt system is the diagonal shoulder belt combined 
with a lap belt This has evolved because of its convenience, low cost and public 
acceptance since the early 1960's Double, over the shoulder, inverted Y-harnesses 
were available in a high-performance speciality car in the late Sffs (Shelby-American 
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Figure 6 

Air bags are located on the steering wheel and the center and right dashboards. Sodium azide, a 
low grade explosive, inflates within 30 milliseconds Holes in the bags permit deflation in 300 
milliseconds to prevent rebound 
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Mustang — 1967 & 68). This svstem was rejected by the federal government because 
it was not easy enough to use to be considered automatic Six-point harness systems 
are universal in automobile racing but are too difficult to use for passenger car 
applicatioa The United States Federal Motor Vehicle Safety Standards require the 
diagonal shoulder and lap belt (3-point system). (12 > 

An alternative to safety belts is a system of passive restraints. The need for them 
remains parLinount in the United States because safety-belt usage rates are less than 
20% nationwide Although virtually all other developed nations of the world have 
safety-belt usage laws, at this writing only New York State has enacted a safety belt 
use law. It became effective January 1, 1985. Air bags, the best known of the passive 
restraints, have had limited experimental and productive i pplicatioa Approximately 
3,000 air-bag-equipped cars have been experimentally produced since 1972. An 
additional 10,000 were produced and sold o the public by General Motors between 
1973 and 1976. Experimental and field accident-research has demonstrated the 
effectiveness of air bags for injury control. 

Cost and technical difficulties of installing air bags in small cars have prevented 
a government mandate for their installation at this writing The U.S. Department of 
Transportation has not issued a final ruling concerning their installation and further 
development Cost appears to be a major impediment Although the governmL. has 
estimated cost as low as $200 per car, the industry nov. estimates the cost of a system 
for both front seats to be $600 to $1,000. The cost may oe 10% of t ) • : total cost of the car, 
a figure which is excessive for most car owners, ccrsidering <he fact that they may 
never utilize the safety de /ice. 

Installation of air bags ii. subcompact cars continues to present technically «*rious 
and possibly insunnour/able problems. Children standi;ig in front of the dashboard 
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Figure 7 

The Volkswagen Rabbit automatic ( VW RA) belt system utilizes a shoulder belt, a knee bar and 
a special seat design to reduce forward motion of the buttocks. The upper shoulder-harness 
anchor is on the door, automatical^ lifting the belt off the occupant when the door is opened 



and drivers 55-and-over may sustain serious or fatal injury from the air baft creating 
an untenable product-liability risk for the manufacturer. Serviceability is a question 
little examined. Air bags may be inadvertently deployed by short circuiting the 
sensors or other wiring beneath the dashboard or hood Replacement costs will far 
exceed the initial installation cost and would be covered by insurance only in crash 
situations and not in inadvertent deployments. 

Simpler, less complex and less costly passive systems are becoming available 
Pioneered in 1975, Volkswagen's VW RA Rabbit system consists of a single diagonal 
shoulder belt, a knee bar and a special seat design to restrain the proximal thighs and 
buttocks. Over 500,000 cars so equipped have been sold in the United States. The 
death rate as revealed by the Fatal Accident Reporting System of the U.S. DOT is less 
than half that of othe- 2000-lb cars. < 13) 

General Motors has in production two cars (Buick Skylark & Pontiac Fiero) which 
provided sufficient protection for the unrestrained occupant in a 90-barrier impact 
They user! an improved test-dummy (Hybrid III) to meet the federal injury criteria 
without restraint systems. Improved front-end crushability, dashboard des'ga 
windshield configuratioa steering wheel and seat design — all contributed to this 
improved safety performance 

1 . »>assive restraint effort of the federal government is directed at the total driving 
populatioa It is of greater importance to drivers 55+ because of the increased nsk and 
severity of impact injury for this age group. 

Seat Design for Safety and Comfort 

Low back pain is a common complaint of older drivers. Young motorists appear to be 
able to sit in almost any seat with reasonable » jmfort and lack of fatigue. In contrast, 
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Figure 8 

The VW RA seat used in VW 
Rabbits manufactured in Europe 
Note the upward sloping pan, 
which is a seat cushion support 
and which prevents excess for- 
ward and downward motion of 
the buttocks. 
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drivers 55+, because of les- "xibility in their spine, decreased muscle strength, and 
increased muscle tightness _come uncomfortable sitting in most automobile seats. 
The only consistent seat design goal of the automotive industry has been consumer 
acceptance This acceptance has been based on the superficial examination of seats in 
the showroom followed by short road-tests. 

There are three schools of automotive design. The Teutonic school is exemplified 
by Mercedes, Volkswagea Volvo, BMW and Saab who produce seats with stiffer 
padding (particularly for the low back), infinitely adjustable seat back angles, and 
lateral support for the torso. Volvo and Volkswagen have introduced a hopup in the 
seat cushion to prevent forward displacement of the buttocks and proximal thighs in 
head-on impact situations. 

The second school of seat design is that of the Americaa Japanese and French 
industries. With few exceptions the lower seat cushions are very soft The buttocks of 
belted occupants can bottom out on the floor in head-on impact accidents. Seat backs 
are similarly soft usually lacking extra support for the lumbar spine. The back angle is 
adjustable in luxury cars but typically by rachet rather than infinitely variable 
adjustment Side support is minimal or non-existent 

The third school is that of competition-car builders. Automobile-competition cars 
have seats with little or no padding excellent lateral support for the pelvis and chest 
and most have seat cushion hopups to prevent forward displacement of the buttocks 
and proximal thighs. The advantages of these seats are reduction in fatigue of the low 
back musculature because of the minimal padding and lateral chest support, better 
feedback from the vehicle itself with relation to tire adhesioa braking acceleration 
and steering and improved impact protection because the seat complements the 
function of safety belts. 
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Figure 9 

Knee bars are used in all 
passive restraint systems 
The knees and the buttocks 
are the p. .icipal energy input 
targets. Anatomically, they 
are more capab.e of trans- 
mitting force without injury 
than any other structures of 
the human body. 
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Comfort for Drivers 55+ 

Little research has been carried on to determine what makes a seat comfortable. 
General Motors conducted a popularity contest Fifty people were asked to sit in 
seats from twenty different manufacturers and to grade the seats on a variety of 
characteristics. < 14) 

More significant research has been done by Anderson and Ortengen \/ith funding 
from Volva (15) They determined that lumbar spine support was vi'al for fatigue 
control and comfort Seats with excessive softness in the lower part of the seat back 
allowed the lumbar spine to flex placing excess demand on the extensor musculature 
of the spine. Sufficient stiffness in the lower seat-back to induce mild lordosis or 
extension relieves the extensor musculatures. The same investigators also determined 
that the optimal back angle is 120 degrees from the horizontal Subsequent research, 
however, has revealed that the ability to change back angle is essential for com fort and 




Figure 10 

Approximate two-thirds of 
the body weight is below the 
diaphragm This fraction of 
the human body can be re- 
strained by the knees and the 
buttocks in head-on accidents. 
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Figure 11 

Vehicle pitch can be controlled to permit optimal functioning of the knee bar-seat cushion 
restraint systems. This is accomplished in the VW Rabbit by corrugating the front frame 
members, decreasing their longitudinal stiffness, reducing front-end pitch. 

fatigue controL That back angles up to 140 degrees are comfortable has ven 
demonstrated in competition car constructioa (16) Drivers with tight ham strings and 
back extensors may be more comfortable in seats with increased back angles. 

Lateral support of the chest provided by deep bucket seats is helpful in controlling 
fatigue and providing comfort Lateral support reduces or eliminates the demand 
upon the musculature in the flanks which controls pelvic tilt This musculature 
actively functions to keep the driver upright in conventional seats without lateral 
support Tilt of the pelvis induced by road irregularities and cornering forces the flank 
musculature to transmit loads from the pelvis to the lower rib cage to maintain the 
upright positioa A bucket seat with chest support will transmit load to the chest 
relieving the flank musculature and reducing fatigue 

Other Occupant Protection Design Considerations for Driver 55+ 

Kneebars, a vital part of all passive restraint systems are designed to be impacted by 
the knees in head-on impact accidents. Optimally, the occupant jack-knifes, forcing his 
buttocks into the seat cushion and his knees forward into the lower dashboard 
Suitably designed kneebars can absorb high accelerations and loads, and can 
distribute load to the distal femur, patella and proximal tibia without producing injury. 
The typical design, as exemplified by the VW RA System, has a sheet-metal core 
approximately 6 cm in diameter covered with dense, close-cell plastic foam. The 
plastic foam distributes the load and absorbs energy. The sheet-metal core collapses, 
providing further energy absorption and load distributioa Control of the lower 
extremities through energy input targets on the knees and the buttocks can manage 
two-thirds of the body weight essentially that weight below the diaphragm, 

Vehicle pitch control is essential to prevent ejection of the driver through the 
windshield This can be accomplished through front-end desiga The frame members 
are made more deformable through corrugation or other design changes. The upper 
fender s and hood are stiffened so that a vehicle remains horizontal in a head-on impact 
rather than pitching: ie, rear end coming up. Prevention of pitch allows the occupant 
to sink into the seat and to jack-knife into the kneebar. 

Safety Belt Injuries 

Lap belts have produced fatal abdominal and chest injuries. Canadian studies reveal 
that lap belts are unavoidably placed over the soft part of the abdomen because of 
obesity, pregnancy, heavy clothes or slouched occupant positioa The bony pelvis and 
lumbar spine are the only structures in the lower torso capable of taking the up-to- 
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Figure 12 

Lapbelts must be positioned 
over the bony pelvis well 
below the waist Only the 
pelvis can accept the 2000-lb- 
plus loads which may occur 
in motor vehicle accidents. 



2000-lb load imposed by the belt in more severe head-on accidents. The soft part of the 
abdomen is not capable of taking loads of this magnitude Life-threatening injury of the 
liver, spleea intestines, kidneys and major vessels may occur. 

About 1973, lap-belt anchors were moved forward to more vertically position the lap 
belt for front seat occupants. This succeeded in keeping the lap belts closer to the 
thighs, but allowed more forward excursion of the occupant Similar repositioning of 
the reaf-seat lap belts has not been uniformly achieved because of the higher floor 
over the rear axle Cases have been reported of fatal injury to belted rear-seat 
occupants. Occupants must deliberately place the lap belt on the thighs at the lowest 
point of the abdomen, so that it will remain over the bony pelvis This is true for 
pregnant occupants and obese occupants with large abdomens 

Shoulder belts must always be placed over the shoulder and arm (see Figure 13). 
Some occupants complain of neck irritation from shoulder belts which rub on the side 
of the neck This can be relieved by placing up to 2 inches of slack in the shoulder belt, 
enough to allow a clenched fist between the shoulder belt and the chest This can be 
accomplished by using the release mechanism built into the safety belt retractors of 
domestic cars or, lacking this, by the use of comfort clips or clothes pins on the belt 
webbing to prevent retraction Under no circumstances should the shoulder belt ever be 
placed under the arm against the side of the chest. Injuries of the liver, spleea intestines 
and major vessels have been reported in accidents which otherwise were of moderate 
severity. * 17) 

Summary and Conclusions 

Normal aging and pathological changes in the spine and joints of the extremities 
result in significant impairment for drivers 55+. Degenerative arthritis of the spine 
and major joints is the most common source of such impairment Bony and 
ligamentous joint injuries leading to degenerative arthritis, and muscle weakness and 
tightness of the aging process also produce impairment for driving Medical and 
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surgical therapy can reduce such impairment The use of anti-inflammatory drugs and 
various surgical procedures including total joint replacement will sufficiently lessen 
impairment to permit driving 

The specific roles of the spine and upper and lower extremities of the driving act are 
examined Behavioral changes by the driver and the use of standard power options, 
particularly power steering power brakes and power seats and special adaptive 
devices, will permit driving by patients with major musculo-skeletal-system impair- 
ments. 

Drivers 55+ are much less resistant to impact injury than younger drivers. Loss of 
bone mineral, decrease in strength of collagen and other molecular elements of the 
musculoskeletal system, decreased muscle strength, and increased stiffness reduce 
the tolerance of drivers 55+ to impact injury. 

Restraint-system design and other motor vehicle occupant-protection designs have 
focused on the entire driving populatioa The combination lap and shoulder belt 
universally used by the motor vehicle industry places excess load concentration on the 
chest and abdomen and results in injuries which might be avoided by double 
shoulder-strap systems or other designs. Air bag and other passive-restraint system 
designs are desirable because of the increased usage rate Special technical problems 
may prohibit the use of air bags in subcompact cars. Considerations of cost and 
serviceability may also preclude the use of air bags. 

Seat design is intimately related to safety and comfort Lower seat-cushion design 
will prevent submarining of the pelvis from beneath the lap belt and will prevent injury 
of the soft-tissue contents 'A the abdomea Increased stiffness of the lumbar area of the 
seat back and lateral chest support will significantly reduce fatigue and increase 
comfort of the motorist's «eat Younger motorists are far better able to tolerate 
inadequate seat design than drivers 55-and-over. Pain, particularly low back pain, is a 
significant source of increased fatigue and driver impairment 

Kneebars and seats designed to prevent submarining are the basic elements of 
passive-restraint systems without air bags and without safety belts. Two-thirds of the 
body weight can be controlled by using the knees and buttocks as energy input targets. 
Using an improved test dummy (Hybrid III), in a 90-degree barrier impact 
Volkswagen and General Motors have in production two models which meet the 
federal injury criteria without restraint systems. 

Proper use of currently available safety belts is essential to avoid some belt injuries. 
Serious or fatal injuries can occur from improper use of safety belts: it, the shoulder 
belt under the arm and/or the lap belt over the soft part of the abdomea 



Wear your seat belt 
correctly . across your 
shoulder and chest, 
NOT under an arm 
across your hip bones, 
NOT your stomach, 
if s comfortable .ifseasy 





New York Coalition for Safety Belt Use 
Medical Society of the State of New York 
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Introduction 

This paper addresses the learning and motivational characteristics of older people in 
relation to driving and traffic safety, a subject that has thus far been given little 
consideratioa However, forecasts of ever- increasing numbers of older drivers 
require that these special characteristics be given attentioa for ultimately they must 
be considered in an overall programming for safer highways. 

More Older People 

The United States is changing from a nation of young people to a nation of old people 
More Americans are living longer; simultaneously the birth rate is decreasing The 
baby boom of the 40's has become the senior boom of the present and immed iate future 
For the first time, the number of Americans over 60 has surpassed the number of 
youths from age 11 to 19 (U.S. Dept of Health & Human Services, 1980). This trend is 
projected to continue through 2050, when people age 65 will outnumber everyone 
under 18; and by 2080, this senior group will constitute nearly a quarter of the 
population (U.S. Census Bureau, New York Times 6/24/84). The social and economic 
implications of this population shift are far-reaching; for transportation administrators 
they are becoming acute as more and more older drivers are found on our streets and 
roads. 

More Older Drivers 

The number of drivers' licenses per 100 population increased by three or more 
within each major age group in the United States between 1969 and 1978. However, for 
the age group over 55, the increase was at least 10 licenses per 100 populatioa At 
present of the 141,832,000 licensed drivers in the United States, 25% are 55 and over. 
The expectation is for 28% by the year 2000, and 39% by 2050. The rate of increase of 
female drivers is faster than that for male drivers. Between 1969 and 1978 the number 
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of licenses issued to women over 59 increased 108%. Total licensure increased 58% and 
only 21% in the 30-59 groups with the estimated ratio of male to female drivers declining 
from 3:2 to 7:6 (National Traffic Safety Administration 1979). To repeat, these numbers 
correspond with demographic trends, and transportation safety officials are faced with 
a traffic profile and problems different from any previously encountered 

Mobility Needs High 

Projections are that older Americans will continue to drive automobiles to satisfy 
their transportation needs A movement of population to lower density areas will also 
reinforce dependence on auto transportation, because public transit is inefficient in 
these areas (United States Department of Transportation, 1980). This may stimulate 
the formation of car pools and paratransit operations, but the need to maintain an 
independent status for older people continues a first priority (established by the Older 
American Act of 1963). Independence has been and will continue to be linked with 
personal mobility, and for some older adults the driving privilege is the link to survival 

Driving Changes at 50 

A review of the research reveals that most psychomotor declines affecting driving 
start around age 55, although some may begin as early as 50 (PLanek & Overend, 1973). 
As if in response to these changes, the number of miles driven annually decreases 
steadily beyond age 50. Moreover, older people drive less at night, in bad weather and in 
rush hour traffic (Pastalan, 1975). Elderly drivers are not aggressive; they use the 
accelerator less and the brakes more than younger drivers. When they have a choice, 
they generally move at a pace they can handle, in deference to their limits When 
controlling their own pace, they are able to cope safely with an impending crash 
situation But they are often unable to act quickly in a fast-paced situation 

Special Problems 

Despite awareness of declining abilities and subsequent modification of driving 
habits, records reveal that when exposure (in such terms as number of miles driven 
and the time of day or night they were driven) is considered, older drivers rank next to 
the worst group, the 16 to 24 year olds, in traffic fatalities (National Safety Council 



Numerous studies have documented the decline of older drivers' perceptual and 
psychomotor abilities and have singled out their specific driving problems. For 
example, drivers over 65 who survive two-car fatal crashes are cited 24% of the time 
for "failure to yield" (U.S. Department of Transportation, 1984). In the main ther 
problems involve interaction with the overall traffic flow and their performance in 
changing lanes, passing turning and backing (Smith, 1984). In traffic siti'ucions 
requiring rapid reacting and decision making stimulus overload coupied with 
perceptual motor problems make older drivers especially vulnerable. 

Attention Overdue 

In the past, older drivers did not receive attention because there weren't enough of 
them to make a difference, and the transportation system was less complex While the 
current concern is quite sobering the attention is a healthful sign It is time to 
recognize that things can be done that will ameliorate some of the problems of older 
drivers and also make the roads safer for all drivers. Older drivers are not a separate 
group; they are a subset of the entire driving population The facts show that much in 
the transportation environment is unsympathetic and even hostile to their declining 
perceptual and motor abilities. 

First, we have designed and engineered a system for younger users. Streets, 
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highways* automobiles and communications systems are built for their perception and 
performance norms, just as communication models for learning and motivatioa by 
and large, have been designed with the young in mind To accommodate the 
increasing numbers of older drivers, standards must change and more attention must 
be given to seniors' safety limits 

Second, through years of engineering improvement, automobiles have become 
faster, and they have built-in op*'ons and controls for decisions that must be made 
very quickly. But while our interstate highway systems have become faster and safer, 
many other roads have stayed much as they were fifty years ago. An examination of 
statistics (Balcar, 1964) disclosed that a large percentage of fatal accidents and the 
most severe of severe accidents in the U.S. occurred on rural two-lane roads. Although 
the Highway Safety Act of 1973 accomplished much to improve conditions, much more 
of the same has to be done for the older driver and the traffic milieu in which he must 
operate 

Learning and Perception 

It is well documented that older people do not perceive as acutely as younger 
people Our cognitive processes, how we learn, organize informatioa remember, 
think, and are motivated to act are influenced by how we perceive the events and 
objects in our world (Davis, 1961). Learning and perception are intertwined and 
essential to driving performance. 

Vision 

It is estimated that 90% of perceptual clues for driving come through the sense of 
vision (Seaton, 1984). When we speak of vision we are usually referring to visual acuity 
— how clear things look, how much detail can be discerned The distance from the eye 
at which an object can be seen clearly is known as the near-point of vision This near- 
point of vision begins to move away from the eye after age ten; the most profound 
change in "movement away" occurs between ages forty-five and fifty-five 

The far-point of vision identifies the capacity to distinguish distant objects. At the 
same time during our life span that the near-point is moving away from the eye, the far 
point is moving closer. The two actions result in limitations on the range of clear vision 
as neither details too close nor those too far away can be seen distinctly (Venter & 
Davidson, 1971). Thus after about age 45 there is a marked decline in visual acuity. 
When this occurs, it becomes more difficult to distinguish between object and 
background 

For older eyes, the clearest perceptual image is formed by a sharp contrast between 
letters or objects and the background This is as true of far-away road signs as it is of 
close-up reading materials and indicator on automobile dashboards A study reported 
at the U.S. Department of Transportation Hearing on Elderly Driver Issues (1984) 
indicated that painting an edging stripe on highways, improving signs, increasing the 
distance ahead that drivers can see, and bettering the alignment of high hazard 
locations, positively reduced accidents (Balcar, 1984). Attention to improving the 
perceptual fields paid off 

Accommodation is the ability of the lens of the eye to change shape, and thereby see 
things up close as well as far away. With aging the muscles controlling the lens lose 
elasticity; the ability to focus declines More time is needed to shift focus from near to 
distant (and from distant to near) objects Younger adults can change focus in much 
less time than persons over forty (Fozard, et aL, 1977). 

While almost everyone knows there is a decline of accommodation in later life, it is 
not commonly realized that the loss is gradual beginning veryeariy in childhood Most 
senior adults in a learning situation will be wearing corrective lenses to compensate 
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for loss of accommodation. However, the ability to read can be much enhanced with 
large, clear, uncrowded print Sufficient time should also be allowed for the eye to 
accommodate from viewing films to reading a blackboard and to writing The eye also 
must adjust from reading the speedometer on the dashboard to reading guide signs 
and route numbers along a road 

Another characteristic of the aging eye is loss of field or peripheral vision. A recent 
study (Johnson & Keltner, 1983) showed tht incidence of visuii field loss was 3.0% to 
3.5% for persons 16 to 60 yeais old compared to 13.0% for those over 65 years The 
authors reported approximately half of those with peripheral visual loss were unaware 
of the problem The study further revealed that drivers with visual field loss in both 
eyes had twice the accident and conviction rate as those with normal field vision. This 
is convincing evidence that regular eye examinations are very important preventive 
measures for safe driving. 

Illumination is yet another factor in vision. Because of loss of elasticity, the pupil in 
the normal eye will admit about one-half as much light at 50 years as at 20 (Fozard, et 
aL, 1977). Also, older people ..nailer eye pupils than younger people For normal 
reading tasks a person age 20 requires 100 watts of illumination; by age 50 this climbs 
to 180 watts The additional illumination is needed to compensate for pupillary 
changes — when too little light reaches the retina, seeing is difficult Furthermore, 
rarely to see a dim light or object in the dark requires a doubling of the illumination 
(McFariand & Fisher, 1955). When the older person complains of not being able to see 
well at night, there is very good reason Most events for older people should be 
scheduled for daylight hours. Older drivers need well lighted highways for night 
driving. Tinted glass windows and sun glasses can be especially hazardous at night as 
they restrict the amount of light reaching the eyeThose working with older people in 
reading situations should compensate for the loss of light by increasing external 
illumination. Better lighting will not only improve prospects for learning but also 
decrease the safety hazards associated with inadequate illuminatioa 

Glare is another factor contributing to faulty visioa Sensitivity to glare is slight up to 
age 40, but increases much more between 40 and 70 years (Fozattt et aL, 1977). As the 
lens of the eye ages, it becomes more opaque and less elastic It grows without 
shedding older cells; it just changes shape and becomes thicker. These changes cause 
light coming into the eye to be scattered, thus increasing problems with glare. The 
ability to discern detail and to see objects in the face of glare is greatly reduced, and 
more time is required to recover. Recovery time from the glare of oncoming 
headlights, or from a reflecting source such as windshields, windows, molding and 
trim or other sources is critical for safe driving and for the older eye recovery is 
slower. 

Learning situations should be checked for appropriate attention to the location and 
type of lighting fixtures, location of windows, seating arrangements and placement of 
instructural materials Driver training courses should address such issues as to how 
best to maintain a visual reference in the face of glare Roads should be surveyed for 
lighting that creates a visual hazard Examples include glaring lights which suddenly 
appear over a hill or around a curve, causing momentary blindness for a driver. These 
dangers should be corrected 

Dark adaptation is another visual process negatively affected by aging It has two 
dimensions: how long it takes to develop maximum seeing ability, and how good a 
level eventually is reached The aging eye is handicapped on both dimensions. The old 
not only see less well when they become dark adapted, but they take longer than the 
young to get to their optimum level (McFariand ADome^ 1960). Poor adaptation to the 
dark has obvious implications for driving or walking safely in night traffic This 
characteristic also should be considered when showing films or using other 
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techniques which require changes in the illumination level of the room. Adequate time 
to adapt to the new light level is essential 

With agin& the ability U discriminate among colors declines. Colors can be seen 
very differently by young and old As the lens of the eye yellows with age, it filters 
shorter wave length colors — blue, violet, green — and they are less discernible 
Longer wave length colors — yellow, orange, red — remain more vivid, clear, and 
easily seen (Fozard, etal, 1977). Some signs and signals (such as light green signals, 
lights, or wdk signs) are especially difficult for older drivers and pedestrians to see 
and interpret PoOi color discrimination by older people emphasizes the need to use 
clear bright colors for automobile dials and indicators as well as for street lights, signs 
and signals To improve visual clarity and stimulate interest instructional mediums 
should use color welL 

Hearing 

Hearing impairments rise gradually with age and then increase sharply over age 60. 
Approximately 19% of persons age 45 to 54 have some hearing problem as compared to 
75% in the 70 to 79-year-old age group (Butler & Lewis, 1982). Beginning at 50 years, 
high tones (soprano) become progressively less audible, while those of lower tones 
(baritone) are still heard quite welL 

It is important to recognize that many older people may be suffering uncorrected 
hearing loss In group settings, instructors should be alert for individuals with hearing 
problems who may need special seating. They may also need encouragement to be 
tested for a prothesis: many people tend to deny and delay purchase of a hearing aid 
unless the loss is acute Certainly, the magnitude of this problem suggests special 
attention to insure that optimal auditory conditions exist when one is addressing large 
groups of older people Communications appears to be best when speakers' voices are 
distinct but moderately low, and there are no disturbing environmental sounds Noises 
that originate from air conditioners, dishes in the kitchen, traffic and other 
environmental sources not only hinder, but render it impossible for many in an older 
audience to hear. Screening for hearing impairment should be considered as part of the 
license renewal process Deterioration in hearing can contribute to failure to respond to 
warning sirens, horns, or train whistles It has been suggested by audiologists that 
license plates of the deaf be specially marked 

Closely related to hearing is speech perception With advancing age, intelligibility of 
someone else's speech decreases When spoken words follow one another too rapidly, 
older people lose the meaning partly because of the additional time required to process 
information Sentence comprehension is influenced by the rate at which words are 
spoken (Schmitt&McCroskey, 1981). While speaking loudly can sometimes compensate 
for poor intelligibility of fast speech, the compensation is not very successful when 
spoken rate compresses too many words per minute Best communication occurs when 
the speaker faces the audience, speaks at a moderate rate of speed in fairly low tones, 
and when there are no competing noises 

Learning 

The myth that old people cannot learn has been dispelled by research. Even though 
there are changes in intelligence over a life spaa relatively healthy old people show 
little substantial deficit in the ability to learn (Davis, 1981). What is important is to 
design instruction with their perceptual and motivational characteristics in mind so 
that the most effective learning will result 

This may be the appropriate point for a selective review of the findings of significant 
re^vch (comparing young and old learners) for facilitating the learning process of 
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Studies have concluded that fo- older people learning improves with multiple 
sensory input — there is more recall of material that can be both heard and seen 
(Arenberg 1976; Aretiberg 1977; Taub & Kline, 1976). Thus, combined use of films, 
take-home pamphlets, discussion periods, handouts, and lectures exerts a positive 
influence on learning However, visual stimuli should be simple, as research has found 
that increased complexity of pictures slows down the aptitude of older people for 
making correct identification (Boiwinick, 1973; Park et al, 1984). This has implications 
for the design of symbols on road signs. 

One study ("Age Effects on Symod Sign Recognition," Driver Related Issues 
Subcommittee Hearing On Elderly Driver Issues, 1984) found that symbol-signs are 
superior in legibility to equivalent word and number signs. While older drivers 
appeared to have less current symbol-sign knowledge, they did not have problems 
learning and retaining such knowledge when they had a chance to study it They did 
require more time in processing symbol-sign informatioa bnt this was found to be 
influenced by the composition of the siga Bold, simple, unique symbol graphics were 
seen more easily from a distance and led to few errors in recognitioa In testing sign 
colors; white symbols on blue background (as in roadstop services category) were 
superior to black and red symbols on white background (as in rules and regulation 
category); {lowever, the researchers cautioned that the type of message conveyed may 
have been an influence on this finding It would appear that more research is needed 
on design, size, compositioa color, use of symbols and placement of signs. It follows 
that drivers' manuals, training and retraining classes should teach symbol identifi- 
catioa . 

Another study on the readability of state drivers' manual (Henk, el al, 1984, using 
Fry and Flesch readibility indexes) revealed considerable differences in level of 
of all State manuals. They range in difficulty from a 6th grade to a 15th grade level with 
a mean of 10.3. Considering that only approximately 3G% of the present cohort group 
past 65 has been graduated from high school, driver's manuals — virtually the only 
source of formal information about driving laws — are too complex for most of this age 
group. The study found that many manuals contain unfamiliar words and phrases, 
legal and technical vocabulary and excessively complex patterns of sentence 
constructioa Sizes and legibility of print, pictures, charts, diagrams ranged from 
excellent to very poor. The researchers reported that the most common error in 
format was including too much information per page. Other faults were small print and 
insufficient space between lines of text It is apparent that most state driver's manuals 
have not been designed with older drivers in mind. The overall conclusion is that 
these manuals should be written for an agreed upon level of reading difficulty. In 
additioa if they could be designed with the learning characteristics of older people as a 
guide — considering such things as print size, contrast color, clarity of information — 
the result would h nefit all drivers. 

Another influence on our powers of learning is the rate at which we are able to 
process informatioa One investigator compared elderly(60 to69 years) and young(17 
to 35 years) persons across three paired associate pacing rates. The old showed 
greatest deficiency with the fastest pacing less deficiency with medium pacing and 
least deficiency with self pacing (Canestrari 1973). Furthermore, in studies (Eisdorfer, 
1975) of serial learning tasks, it was found that when allowed a longer exposure to 
stimulus words as well as a longer interval between them, older subjects benefited 
both from longer inspection times and longer response times. Thus, how well older 
people learn information depends on the rate at which they receive it and the length of 
time they have to examine it When they can set their own pace, conditions for learning 
improve even more. Applying this to traffic signs, it would follow that signs should be 
spaced with enough distance to allow the driver to see and decide before taking actioa 
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The complexity of the stimulus can also be an influence on serial learning for senior 
adults One investigator (Wallace, 1973) sequentially presented visual information to 
an under-30 age group and an over-60 group. With the simple stimulus the 
performance of the two age groups was almost equal; with increasing complexity of 
stimuli the older subjects were increasingly slower than the younger in making 
correct identifications* However, the more time allowed for viewing the stimulus, and 
the greater the amount of the stimulus exposed, the more both groups were helped, 
but the older were helped more This study supports the research on symbol 
identificatioa Simple stimuli or configurations, coupled with longer viewing time and 
greater exposure to the stimulus can appreciably improve identification and 
sequential integration for older people 

Both the study of visual sequences described above and the speech perception 
studies described earlier relate to a stimulus persistence theory (Botwinick, 1974) — a 
slowing of the rate of incoming information permits the neural trace to "clear through" 
and not merge with new inputs, and the older individual is then free to process new 
informatioa For example, as said earlier, meaningful speech can become less 
intelligible for elderly people when the speech is rapid. The longer persistence of the 
auditory trace of one word or sound in a sentence might interfere with the processing 
of the next word (With young people this came thing would happen at more rapid 
rates of speech.) Discreet, simple stimuli coming in rapid order fuse more readily for 
the old than for the young Persisting stimulus traces may be helpful in sequential 
integration of information when stimuli are simple, but when they are complex, 
stimulus persistence mav interfere with perceptioa With simple stimuli, the 
persisting trace may fuse with new traces and be used as a comparisoamaking for 
correct perceptions* 

Th;s concept has implications for how many messages one sign should contain and 
how far apart highway messages should be. If they are too complex, they may cause 
confusion, hesitation and result in an accident Implications for learning include 
presenting information in an uncomplicated framework, at an unhurried pace — 
starting with the less complicated and repeating if necessary. Providing enough time is 
not just important, it is essential Complexity of information and rate of presentation 
have implications for communication and road signs. Older drivers will get the 
information if it is presented simply and not too quickly. They must be given ample 
time to make a decision after interpreting the message of the sign 

A number of other procedures have been reported (Walsk 1975) to optimize learning 
of pair-asociate and serial learning tasks by increasing the efficiency of associative 
learning machinery. One study (Canestrwi 1968) found evidence suggesting that 
superior performance paired-associate learning occurs when subjects are instructed to 
form linkages between each word- pair associate These linkages or mediators may be 
either verbal symbols or mental pictures* In the study, when both vistu. and verbal 
mediators were used by older and younger persons* memory improved and the older 
doubled their number of corrected responses, whereas those of the younger showed 
no appreciable change. Teaching and en :ou raging older people to form mental images, 
pictures associations to help remember is more successful than using concentration in 
an effort to memorize material of this type Studies have shown that young people are 
more apt to use mediators spontaneously than older people (Davis, 1961). 

Other studies (Botwinick 1978) found that older people are less likely to 
spontaneously use some organizing strategies for lea' .g tasks* When older people 
were encouraged to use organizers, their scores improved, and when organizing 
strategies were provided by the researcher, scores improved significantly. Thus, 
overviews, outlines, lists, reviews, and any type of "cognitive map" or plan improves 
the performance of older learners* 
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To summarize, when working with older people to aid communication and learning 
it is recommended that information be presented at a fairly slow rate, honoring the 
learner's own pace. Further, it is best to present a limited amount of material in a 
single presentatioa and to use stimulus configurations which are simple, rather than 
complex. This applies to either highway signs or instructional materials. Older 
learners should be taught to use mediators — pictures and word associations — to 
help memory. How material is organized also relates to how easily and completely it is 
comprehended Organizers in the form of lists, outlines, overviews should be 
completed by the instructor, or the older learner should acquire the skill to develop his 
owa This same organizational planning helps insure safer road trips. However, for 
many older people poor learning performance may be a result of low motivatioa 

Motivation 

Studies tend to indicate that while older people are less motivated than younger 
people to take on a learning task, they will endeavor to learn what is meaningful to 
them (Calhoun & Gaunard, 1979). Other researchers (Davis, 1981) defined meaning- 
fulness for older learners to be that which is concrete and oriented to reality. Thus, to 
be moved to voluntarily attend driver training or retraining older drivers must be 
convinced it has value for them. Implications for instruction would include real-life, 
"hands on" experiences designed with their learning characteristics in mind 

The training should be held in locations easily accessible to the older driver. The 
learning environment needs to be one of comfort, mutual trust and respect, 
helpfulness, freedom of expressioa and acceptance of differences. Older learners 
must perceive the goals of the learning experience to be their goals. If they have a 
share of responsibility in the planning and operating of the learning experience (te, 
bringing refreshments* bringing a friend, contributing materials) they have a 
commitment to it The learning process should make use of the experience of the 
learners (Knowles, 1975) by seeking their participation in it They should feel secure 
about discussing driving problems and angers and sharing pe/sonal experiences and 
coping methods. 

That older drivers become knowledgeable about their natural decline of perceptual 
and motor abilities and learn coping strategies and ways to keep themselves in peak 
mental and physical condition is very important Other critical information includes 
current awareness and familiarity with traffic regulatory changes in such areas as, for 
example, symbol signs, traffic signals, driver licensing examinations, traffic laws, and 
automobile safety features. 

In conclusioa this paper has reviewed learning and motivational characteristics of 
older drivers and discussed the importance of targeting this growing group for 
training and retraining courses planned with their characteristics in mind It also 
sought to bring attention to ways in which normal aging characteristics influence one's 
ability to interact with the total traffic environment — signs, signals, lights, markings, 
roadways and other communications vital tc *ic safety. Certainly, all of those 
involved in the field of transportatioa from licencing agencies to highway planners, to 
vehicle designers and manufacturers, share the responsibility of researching their 
domains and making necessary changes to help accommodate 'hese characteristics of 
elderly drivers and consequently make driving safer for all age groups. 
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Interaction of Older Drivers With 
Pedestrians in Traffic 

In September, 1973, after a 20-year career with the American Automobile 
Association's National Headquarter's Traffic Engineering and Safety Depart- 
ment, Mr. Yaksich was appointed Executive Director of the AAA Foundation 
for Traffic Safety. During his career with the AAA, he worked in various 
areas of driver and pedestrian safety education, specializing in pedestrian 
safety. He has published special pedestrian accident studies made in 
Baltimore, Maryland; St Louis, Missouri; and St Petersburg, Florida, As 
Executive Director of the AAA Foundation for Traffic Safety, Mr. Yaksich is 
responsible for the research and development of driver and traffic safety 
education programs, films, and radio and TV public service announcements. 
He assisted in the field-testing and teacher training of the alcohol and safety 
programs for senior citizens, elementary, junior and senior high school 
students, and is responsible for coordinating the Foundation funding 
activites carried out in conjunction with the Safety Research and Education 
Project of Teachers College, Columbia University and other universities. 
Under his direction, the AAA Foundation has broadened its scope of 
activities to include work in highway transportation of hazardous materials, 
improving highway guide signing, motorist perception of traffic control 
devices, and safety implications of vans and big trucks. 



Every driver, whether young or old, is at some time also a pedestrian and should, 
therefore, be interested in the safety of pedestrians in traffic Older drivers, however, 
have a much greater concern for pedestrian safety problems because when they 
themselves are out on foot, they are quickly made aware of the particularly vulnerable 
situations older persons face in traffic 

In order to adequately discuss future needs of older drivers as they interact with 
pedestrians, it is necessary to examine pedestrian/ vehicle accidents and what is know 
about the behavior of drivers in such accidents 

Each year in the US, some 8,000 pedestrians are killed and 150,000 injured in 
motor vehicle collisions 1 These pedestrian/vehicle collisions certainly involve 
drivers 55 years of age and over as wul as drivers of all ages Very little data, however, 
is available as to the specific role played by drivers 55 and over in pedestrian accidents. 
This paper, therefore, will use the limited data available on pedestrian accidents, and 
must, of necessity, make inferences from related sources An attempt will also be 
made to examine the influences of vehicles and highway environments in relation to 
older driver behavior in pedestrian/vehicle accidents 
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TABLE I 

Age of Drivers in Pedestrian Accidents 
St Petersburg, Florida 1958-1963 

Pedestrian Accidents 
Driver Est. Percentage % of AM Drivers % of All Drivers 
Ago Groups of Licensed Drivers in Fatal Accidents in Injury Accidents 

16-19 6 10 7 

20-24 5 11 8 

25-34 11 11 17 

35-44 14 19 14 

45-54 13 10 14 
55-64 

65-74 24 ^51 19^35 18^39 
75 & over 



157 87 m 

24 V 51 19>35 18V ; 
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Older Drivers and Pedestrian Accidents 

An early study of pedestrian accidents in Baltimore, Maryland, for the period 1953- 
1958 reported that drivers 55 years and older were involved in 11.8% of all pedestrian 
fatal accidents and 10.8% of all pedestrian Jnjury accidents. 2 Because no data were 
available at the time on the ages of the licensed drivers, it was not possible to 
determine whether older drivers were involved disproportionately in these pedestrian 
accidents. 

A study of pedestrian fatalities in Wayne County, Michigan, published in 1969 by the 
Highway Safety Research Institute also indicated that drivers 55 and over were 
involved in 11% of fatal pedestrian accidents. 3 The National Safety Council reported 
that about this time drivers 55 and over represented 215% of all lice, sed drivers anc 
were involved in 15.6% of ail fatal accidents and 14.6% of all injury accidents. 4 One 
could assume, therefore, that older drivers were likely to be slightly under- 
represented in pedestrian accidents. 

Their under-representation was further supported in a study of pedestrian 
accidents in St Petersburg Florida, which showed that although drivers 55 and over 
comprised 51% of the licensed drivers, they were involved in only 35% of fatal 
pedestrian accidents and 39% of pedestrian injury accidents (See Table 2). s 

The average age of drivers in St Petersburg Florida is, of course, considerably 
higher than in most other areas of the country because of the greater proportion of 
older residents in this region. Another evidence of this factor is the years of driving 
experience of drivers involved in the St Petersburg pedestrian accidents. Table 2 
shows that over 50% of all drivers in pedestrian accidents had been licensed to drive 
for at least 25 years. 

Older Driver Accident Profile 

Before discussing specific actions of older drivers in pedestrian accidents, it is 
important to review what is known about the accident profile of older drivers. 
According to a recent study of traffic safety problems of drivers 55 and over financed 
by the National Highway Traffic Safety Administration ("Elderly Driver Retraining" 
by James A. McKnight and others at the National Public Safety Research Institute), we 
have the following general picture of older-driver actions and circumstances in traffic 
accidents: 6 
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TABLE 2 


Years of Experience of Drivers Involved in Pedestrian Accidents 


St Petersburg, Florida 1958-1963 


Years of 


% of Drivers In 


Driving Experience 


Pedestrian Accidents 


0- 5 


14 


6-10 


10 


11-15 


9 


16-19 


6 


20-24 


9 


25-34 


15 


35-44 


25 


45 and over 


12 



•The majority of older-driver accidents occur under iderl driving conditions, on 
clear days, straight roads, and dry pavements. 

•Most older- dnver accidents occur at intersections within 15 miles of home. 

•The most commonly cited performance errors of older drivers are failure to yield 
right-of-way; failure to obey signs, signals, markings; careless crossings at 
intersections, and improper turns (especially left turns). 

Several other studies of older-dnwr behavior in accidents provide additional data. 

Ronald R. Mourant in "Driver Performance of the Elderly," 7 says that in spite of 
compensating behaviors by older drivers, accident rates that involve failing to yield 
nght-of-way, improper turning and ignoring stop signs are higher for older drivers 
than for middle age drivers. 

In a 1982 report from the State of California's Department of Motor Vehicles 
( "Senior Dnver Facts"), we learn that certain types of violations appear to increase 
with advancing age. Drivers of 70 and over are more often convicted of sign and right- 
of-way and turning violations, and less often convicted of speeding equipment and 
other major violations. * In terms of absolute fatal accident risk, the California report 
says that senior drivers show no over-involvement even at the advanced age of 80. 
This study also reported that the increased accident rate per mile of travel beginning 
at ages 55-65 parallels certain age-related declines in psychomotor capabilities. 

In a statement to the 1974 National Conference on the Aging Driver, Or Rcl^rt 
Nolan of Michigan State University, commented on the difficulty older drivers 
expenence at intersections. He said, "Appearing inPlanek's data and ranked high in 
Bloomfield's study was 'Failure to Yield' Senior drivers have particular difficulty 
with intersections in which there is high density. The problem seems to be 
perceptual overload on the part of the senior driver." 9 

Driver Actions in Pedestrian Accidents 

As pointed out earlier, in the Baltimore Study 2 there is some evidence of an 
increasing involvement of older drivers in pedestrian accidents. But very little 
information is available to date regarding their specific actions in such accidents. 

A further analysis of the Baltimore pedestrian data was made by Baker in a report 
q ("Fatal Pedestrian Collisions — Driver Negligence"), wnich showed that 46% of the 
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dnvers studied were considered to be probably negligent ihey either struck 
pedestrians who were not in the street; or they failed to grant right-of-way to 
pedestrians crossing with a green light or within a crosswalk where there was no 
signal; or they were speeding driving outside the proper lanes, driving at night 
without lights, racing etc 10 

It is evident from the data cited that intersections pose a particular difficulty for 
older drivers. Intersections also pose a serious problem for older pedestnans — and 
the two problems are no doubt related to each other. 

A number of pedestrian accident studies have revealed that about 7 out of every 10 
older pedestrians killed in traffic were struck as they crossed at an intersection in a 
crosswalk. s 11 A St Louis, Missouri study concluded that in adult pedestrian accidents 
where responsibility could be determined, dnver violations, mainly failure to 3 ield 
right-of-way, exceeded pedestrian violations by almost 2 to l"This same kind of 
evidence was found in St Petersburg Florida It sho* ed that older pedestrians were 
particularly vulnerable to driver error in that ii half of all elderly pedestrian 
accidents, drivers were charged with failure to yield and that this rate of violation was 
three times greater than for any other pedestrian age group. 5 Because of the high 
percentage of older licensed drivers in St Petersburg we would have to assume that 
a significant number of these pedestrian accidents involved older drivers as welL 

Older people on foot are particularly vulnerable to turning vehicles. In St 
Petersburg 539c of all elderly pedestrians injured were struck by turning vehicles 
(See Table 3). 

The hazards posed to pedestrians by left turning vehicles was clearly portrayed in 
a study by Phillip A. Habib in Manhattan of one-way street intersections that showed 
left turn movements to be twice as hazardous to pedestrians as right turn 
movements. 12 Reasons for this will be discussed under the subjects of chicle design 
and highway environmental factors relevant to older drivers and pedestrian 
accidents. 1 

Vehicle Design, Pedestrian Accidents and Older Drivers 

It is estimated that three out of every four vehicles colliding with pedestrians are 
passenger vehicles. Twenty-three percent of all pedestrian/vehicle collisions involve 
trucks. 

The exterior design of vehicles has been given major attentioa primarily in its 
relationship to pedestrian injuries. This is evidenced by the many studies discussed 
in a symposium on the s v ate-of-the-art understanding of "Pedestrian Impact Injury 
and Assessment" at the 1983 SAE International Congress and Exposition. n Because 
the automobile is one of the principal agents in pedestrian accidents, primary focus of 



TABLE 3 



Turning Vehicles Pose Problems for Elderly Pedestrians 



Vehiclb Movement at 
Time of Accident 



% of all Intersection 
Accidents Involving 
Elderly Pedestrians 



Lett Turn 
Right Turn 

Backing into Crosswalk 
Going Straight Through 



33 
20 
15 
32 
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current attention has been naturally directed to changes in vehicle design that would 
reduce the seriousness of impact or pedestrians. There is evidence that bumper 
heights, hood ornaments and other exterior design characteristics of vehicles have a 
direct influence on pedestrian injuries, 

In a presentation at the SAE Symposium, researchers from the University of 
Birmingham, England, stated that if vehicles were designed such that there were no 
non-minor vehicle contact; head, pelvis, and leg injuries at impact speeds below 40 
Kph (24 mph), there would be a reduction of one-third :v the number of pedestrians 
senously inj ured when struck by the front of a car or similar vehicles, They went on 
to state that arguably the benefits of pro- pedestrian car-exterior design — for many 
countries where pedestrian casualties equal car occupant casualties — are equal to or 
greater than the benefits of passive restraints or the mandated use ot active 
restraints for vehicle occupants, 16 

In a study prepared foi the Department of Transportation, "Accident and Near 
Accident Causation: The Contribution of Automobile Design Characteristics," we 
find this statement: 

"It is commonly believed that automobile accidents are a .most exclusively 
due to dnver error, obvious exceptions being the resilt of mechanical 
breakdowns, such as blowouts, engine failures and so on. Hcwever, previous 
analyses of vehicle designs reveal that specific design characteristics may tend 
to increase the probability of accidents. For example, automobiles having 
relatively wide roof posts/pillars may be involved in more accidents than those 
having relatively narrow posts/pillars because the former provide less 
visibility to drivers and, therefore, require more frequent head and torso 
movements of drivers, Thus, while vehicle design may not be directly 
responsible for accidents, they may very well act as catalysts which tend to 
alter the magnitude of accident rates." 14 

This report goes on to say that there is relatively widespread belief among human- 
factors researches involved in vehicle design that driver/vehicle mismatch 
problems are at least partially responsible for a significant number of vehicle 
accidents. Such mismatches occur when some aspect of vehicle design fails to allow 
for limitations in the driver's capability. Certainly, this is an important area of 
concern for older drivers, 

There is some inferential evidence that vehicle/driver mismatch problems are a 
factor in pedestrian accidents. This is perhaps most clearly demonstrated in the 
Habib left-turning vehicle/pedestrian hazard study which points out that visibility 
from Within the vehicle and poor driving habits are responsible for most of the 
differences between left-turn and right-turn pedestrian/vehicle accidents, That is, 
the probability of a driver s not seeing a pedestrian is higher on a left-turn than on a 
right-turn because of the nearly doubled-size blind spots or zones of visibility 
restnetions created by the A-pillar(left roof support) of a typical vehicle! 2 According to 
surveys of driver comments on vehicle desiga visibility improvements clearly 
comprised the most frequent class of recommendations, ,4 A survey by the British 
Transport and Road Research Laboratory found "that over 65- year-old drivers are 
especially at risk at road junctions, particularly when turning right . . ."^Because 
the British drive on the left side of the roadway, this reaffirms the turning problem of 
older drivers when they turn across oncoming traffic 

Another vehicle factor related to pedestrian accidents is the evidence that heavier 
types of vehicles seem to be disproportionately involved in fatal pedestrian accidents. 
This is true even when considering only automobiles. Larger cars (3501-4100 lbs.) 
have a pedestrian accident involvement rate almost four times greater than that of 
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smaller cars wcghing less than 2300 lbs. 1 This is a factor relevant to cider drivers, 
since it «s they who generally drive larger and heavier cars. 

Highway Environment, Pedestrian Accidents and Older Drivers 

Highway design and other environmental factors also affect older dn vers and their 
interaction with pedestrians. E.M Wood, oi the Federal Highway Administration, 
pointed out at the 1983 National Safety Congress, that for the motorist to perform 
appropriately and safely in the roadway environment highway design elementsmust 
be compatible with driver ci -acteristics. Here again we have a highway/driver 
mismatch factor that can contribute to older dnver accidents, especially those 
involving pedestrians. 17 

Again, citing intersection locations because of their great significance to older 
drivers and pedestrian problems, Habib found that traffic- signal placement at 
intersections can play a significant role in reducing left-turning vehicle pedestrian 
accidents. With standard mountings of traffic control signals on the right-hand side of 
an intersection driver eye movement distances from signal to left turning crosswalk 
areas must increase as the driver approaches the crosswalk. OMcr drivers who have 
greater difficulty in making and continuing these necessari'y r*pid eye movements 
^re less likely to male correct judgments on the presence of pedestrians in a 
crosswalk or on their walking speed Additional traffic signals on thf* left-har.d 3^ 0 f 
intersections at one-way street intersection crossings can reduce the visual search 
distance and substantially increase the possibility that a dnver will see the 
pedestrian in the crosswalk dunng the left-turning movement 12 

Traffic- sign and signal violations were earlier cited as one of the most frequent 
errors of older drivers. Studies of driver understanding and recognition of traffic- 
control devices demonstrate a special need for older drivers. In two analyses of 
motorist perception of traffic control devices, Hulbert reported that older drivers 
showed generally less accurate comprehension of traffic control communications 
than did younger drivers. 18 

Research on the effects of age on traffic-symbol-sign recognition has revealed that 
differences m initial symbol knowledge were found between each of the dnver age 
groups, and that symbol knowledge began decreasing in advanced age. Recognition- 
response distance (ie. t the distance from a symbol sign at which it was correctly 
recognized) decreased significantly with advanced ages. Significant differences were 
found in response distances between individual symbol signs and between different 
signing categories such as motorist services, regulatory, etc Graphical simplicity and 
certain color combinations improved driver recognition of symbol signs, w Safe 
interaction of older d nvers with pedestrians depends heavily on the effectiveness of 
traffic control signs, signals and markings, particularly at intersections. 

Other highway environmental treatments can improve older dnver performance, 
such as roadway and lane delineations 20 as well as better crosswalk markings and 
indications. The analysis of pedestrian accidents in Baltimore and Washington D.C., 
found that removal of street loading zones resulted in a 41# reduction of pedestnan 
accidents, and that conversion to one-way stieet operations resulted in a 209c 
reduction 



FUTURE NEEDS OF OLDER DRIVERS TO 
IMPROVE INTERACTIONS WITH PEDESTRIANS 

The safe and efficient interaction of older drivers and pedestnans will depend 
upon responsible behavior by pedestrians as well as drivers. Unsafe pedestrian 
q behavior is unquestionably a contributing factor inivehicle/pedestrian collisions. 
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This paper, however, is intentionally focusing on the older driver and his role in 
safely sharing roadways with pedestrians 

The future needs of older drivers vis-a-vis pedestrians depends upon three 
questions* What ~an be done to make the highway environment s^fer for older 
drivers^ What can be done with the design of the vehicle to help older drivers be 
more effective? What can be done through informational and educational programs 
to help upgrade their driving sl.ills ? 

Highway Environmental Needs 

Officials responsible for planning highway and transportation facilities must ^ive 
more attention to the special dnvercharactenstics and capabilities of older persons. 
This means that: 

« Traffic signs and signals should be made as large, graphic, simple, and clear as 
possible. 

• With regard to traffic controls, it shruld be recognized that older people have 
difficulty with certain colors, and that contrasts in colors are important 

• Advance warning and informational signing should be used more extensively to 
minimize the number of visual and other perceptual cues thai olo^r drivers must 
seek out in making safe driving decisions 

• More readily visible delineations and markings and other communicatons 
should be provided at pedestrian crossings with heavy vehicular and pedestrian 
traffic 

• There is need to narrow the wide visual searches and reduce the number of eye 
movements now required for left-hand turning at intersections More attention to 
the positioning of traffic signals at these places would enable drivers more easily 
to see the signal, monitor the opposing traffic and spot pedestrians in the 
crosswalk. 

• Complicated intersections requiring a high number of driver assessments should 
be reviewed and simplified whenever possible Unnecessary highway "furniture" 
signs or plantings which interfere with clear view of the intersection should be 
eliminated to make pedestrians more visible to drivers 

Vehicle Design Needs 

The design of vehicles to meet the needs of older drivers has significant 
implications for pedestrian safety. Obviously older drivers too in buying tl^e»r 
vehicles should consider those which are built with a recognition of the unique 
capabilities and characteristics of the elderly and are designed to reduce the 
potential injury inpedestnan/vehicle conflicts Improvements in vehicle design to 

potential injury in pedestrian/vehicle conflicts Improvements in vehicle design to 
enhance older-driver interaction with pedestrians might include: 

• Designing a more "forgiving" vehicle, one with an exterior that minimizes the 
injury to pedestrians in collisions Hood ornaments or any other exterior features 
that protrude from the front pose additional hazards to pedestrians 

• Better visibility for drivers ahead and to the side through changes m A-pillar 
design to reduce blind spots. 

• Better coverage of windshield wipers to keep the sides of the windshield free and 
clear, for these areas are critical to vision in making turns 

• Providing larger and better interior and exterior mirrors to enable older drivers 
to compensate for decreased abilities to turn the head to check traffic 
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• Designing safety restraints tha are easy to reach and are flexible enough to 
permit older drivers to turn the upper part of the body to compensate for 
decreased h ad and neck mobility. 

• Reducing headlight glare, which is particularly troublesome to older drivers, 
through possible treatment of windshields. 

• Utilizing audible signals in vehicles to warn that a pedestrian is in the approaching 
crosswalk, thereby alerting older drivers to possible conflicts. Audible signals are 
now being used to help older and impaired persons to cross at intersections. 
Traffic signals are being activated for motorists automatically when pedestrians 
enter a crosswalk. Through an extension of this prii.ciple an audible sound in a car 
would be triggered by the presence of a pedestrian in a crosswalk. 

• Providing a simple device to raise the seat level to give older, shorter persons 
better visibility. Older drivers are generally shorter than younger ones and 
therefore si; low*"- in a vehicle Lower eye-height affects the ability of older 
drivers to see traffic, especially pedestrians, who often dart out suddenly in front 
of a moving vehicle Raising the seat level would help to partially overcome this 
problem. 

Informational and Educational Needs 

Older dnverc need to be kept abreast of changes and new developments in 
highway design, environmental controls, laws and regulations, and vehicle design. 
Up to now, older- driver improvement activities have been developed more from a 
punitive point of view: to restrict the elderly rather than help them to improve their 
performance Some of the informational and educational measures to be considered 
for older drivers (which may apply to older pedestrians as well) are: 

• A more positive and less condescending attitude toward older drivers should be 
maintained by agencies and officials responsible for traffic and safety efforts. 

• Significant changes in laws affecting drivers and pedestrians, such as the Right- 
Turn-On-Red, should be highly publicized and well communicated to older 
drivers through special channels leading to the elderly. 

• Driver- improvement programs for older persons should contain specific infor- 
mation to make older drivers aware of their responsibilities in regard to 
pedestrians. Even the newest driver- improvement curriculum recently developed 
with NHTSA funding does not specifically mention the word pedestrians and tell 
how drivers mu^t act to protect them. 

• Older drivers should be taught how to better discriminate important visual and 
perceptual cues and thus improve perceptual and reaction skills necessary for 
safely interacting with pedestrians, particularly at intersections and crossings. 

• Periodic visual examinations required more frequently with advancing age, 
should be made at places easily accessible to older drivers Good vision is 
essential in all aspects of driving especially when it comes to interacting with 
pedestrians 

• Older drivers need to be taught how to compensate for their reduced visual and 
psychomotor capacities as well as for limitations of vehicular and environmental 
design which affect safe interaction with pedestrians 
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o* Drivers Age 55 and Over 
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"Correlations Between What Automobile Drivers Aged 55 and Over 4 Say' 
and FeeF About Their Mobility and Safety Needs and Problems." (Unpub- 
lished Doctoral Dissertation, Teachers College, Columbia University, 
1985}. 297 pages. 

INTRODUCTION 

The number of elderly people in the population of the United States is on & rise. 
There are about 33 million drivers age 55 and o^er, approximately 22 percent of all 
the licensed drivers on the nation's roadways (National Safety Council, 1984). For 
them, the license is a key to freedom, independence and mobility, and it can be a 
major blow to an older driver to lose that license (Butler and Lewis, 1982). 

The elderly, like other groups in our cxiety, depend upon travel in order to 
acquire many of the basic necessities of life: food and clothing as well as education, 
employment and health care. The ability to move from one place to another is also 
essential for taking part in religious, cultural and recreational activities, among 
others To the extent that the elderly are denied transportation services, they are 
also denied full participation in meaningful community life(Koncehk, 1982; Schwartz 
and Peters, 1979). 

Among alternative means of transportatioa the elderly overwhelmingly prefer the 
private automobile. For the ru r al elderly with limited or no access to public 
transportation there is no other realistic choice. 

All but a small fraction of public transportation funds go to highway construction 
and traffic engineering But light signals, traffic markings, street signs, and other 
pedestrian aids are targeted toward the smooth flow of traffic without sufficient if 
any, regard to the specific mobility and safety concerns and needs of the elderly— all 
of which helps to explain wh, older people constitute a disparately high number of 
pedestrian deaths and other casualties (Chapman, Wade and Foot 1982). 

While many drivers age 55 and over have commendable driving records, as a 
croup, when exposure is taken into account they are disproportionately involved in 
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traffic accidents and fatalities (McFarland, Tune and Welford, 1964; National Safety 
Council, 1984; Plank and Overend, 1973). In additioa they are more likely than 
younger dnvers to be hospitalized as a result of injuries sustained in traffic accidents 
(Fife, Barancik and Chatterjee, 1984): those elderly who survive tend to recover 
slowly (Baker, O'Neill and Karpf, 1984). 

PURPOSE OF THE SURVEY 

In a joint effort the AAA Foundation for Traffic Safetv and the Safety Research and 
Education Project (SREP) at Teachers College, Columbia University, conducted an 
eleven-state survey of drivers 55 years of age and :ver, designed to assess the 
mobility and safety of older drivers. The objectives of the survey were to: 

1. examine what older drivers say about the automobile and related mobility and 
safety needs and problems; 

2. explore how older drivers feel about these same needs and problems; 

3. compare how they feel with what they say, 

4. assess the implications of the results of this comparison; and 

5. suggest ways to address the mobility and safety needs and problems of elderly 
drivers throv.gh appropriate observations and recommendatons. 

SURVEY METHODS 

Data were collected through an Older Driver Survey (ODS) form and a Driving and 
Connotative Meaning (DC M) form (Williams and Malfetti, 1970; Malfetti, Simon and 
Williams, 1974) on a sample of drivers age 55 and over residing in eleven states and 
representing rural suburbaa and urban areas. The ODS form (Appendix A) was 
developed to examine what older drivers "say" about the automobile and related 
mobility and safety needs and problems. The DCM form was adapted for the purpose 
of exploring how they "feel" about these same needs and problems. 

Through what is referred to as the Delphi technique, three separate versions of the 
ODS form wei e subjected to the collective judgment of a panel of authorities from the 
fields of gerontology and traffic safety (see List of Panel Members). This method of 
research was employed in order to "obtain the most reliable consensus ... of a group 
of experts . . by a series of intensive questionnaires interspersed with controlled 
opinion feedback" (Linstone and Turoft 1975, p. 10). 

The validity of the ODS form was incorporated through the application of the 
Delphi technique. Furthermore, to ascertain the test-retest reliability of the form, a 
preliminary version was administered to drivers age 55 and over through the 
combined auspicesof the Tidewater Automobile Associaton and the Pioneer Kiwanis 
Club, both of Norfolk, Virginia 

This preliminary version was divided into three parts for test-retest administration 
and analysis. Pr.rt A contained items from Section 1 and 2 of the ODS form; Part B 
contained items from Section 3 of the ODS form; a.id Part C contained items from 
Section 4 of the ODS form. The percentages of perfect agreements for the items are: 
Part A - 60.87-100.00; Part B - 61.90-100.00; and Part C = 46.67-100.00. 
Furthermore, the percentages of agreement within one interval (within one answer 
choice of a multiple choice, ranked order response option) wer ~ determined: Part A 
- 73.91-100.00; Part B - 80.95-100.00; and Part C - 53.33- 00.00. 

The items used in the final version of the ODS form were selected on the basis of 
the following criteria: (1) ratings by authorities using the Delphi technique; (2) 
content domains on the DCM, form; and (3) test-retest reliability data The reliability 
and validity of the DCM form were based on the Semantic Differential technique 
® (Osgood Suci and Tauinenbaum, 1957), In additioa Delphi authorities made 
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comments and suggestions for clarification and refinement of the DCM form. 

The ODS form (21 pages) and DCM form (21 pages) were administered to a non- 
probability sample of 446 drivers age 55 and over residing in selected communities 
throughout the country (Appendix B). In order to generalize the results of the survey, 
a sample was drawn from eleven states (Arizona, California, Connecticut Florida, 
Illinois, New York, Pennsylvania, Texas, Virginia, Washingtoa and Wisconsin) with a 
representation of urbaa suburbaa and rural areas within these states, where 
possible. 

While the total size of the sample (N == 446) was relatively small, the length (about 
two hours) and depth (42 pages) of survey forms necessarily limited the sample size. 
Within the contraints of the study, the investigators chose a smaller representative 
sample to probe to greater depth, as opposed to a more cursory survey of a larger 
sample. 

The demographic data collected in the survey showed a close social resemblance 
between participants and the total national population of persons in the same age 
bracket For example, in the survey 64.3 percent were married, while in the entire 
nation 62.4 percent are married Also, 28.0 percent of the survey respondents had 
been graduated from high school compared to 29.5 percent of the population at large 
(U.S. Senate Special Committee on Aging 1984). 

However, the demographic data gathered by the survey reveals that the sample 
was a select group in tenns of some variables. For example, they were primarily 
retired persons (86 percent), and thus not representative of older drivers who might 
still be part of the work force. While an effort was made to make the sample 
representative of the target populatioa the demographic data should be carefully 
examined before making generalizations. 

Detailed disaggregated data were collected from the sample of older driver 
participants so that presentation and analysis of data could include specific age group 
comparisons stratified on a 5-ye<n ;r. f e: rai format (La 55-59, 60-64, 65-6G, 70-74, 75- 
79, 80-84, 85+). Furthermore, similar (adapted) ODS and DCM forms were 
administered to a sample of drivers age 3045 (N = 104) as a comparison group For 
the purposes of this report, "older drivers" refers to those age 55 and oven "younger 
drivers" refers to those age 30-45. 

Various methods of data analysis included frequency distributions (Le. frequen- 
cies and percentages), central tendency (Le. mean scores), dispersion (Le. standard 
deviation), and relationship (Le relating two measures for the same group or one 
measure for two or more groups). Statistical analysis methods were chosen as 
appropriate for addressing the objectives posed in the survey. These included 
analysis of vanance, correlation analysis, and contingency table analysis. 

SURVEY RESULTS 

Older Driver Survey (ODS) Form 

Appendix A contains responses by percentages (9c) and frequencies (0 to all items 
in the four sections of the ODS form. The answers address the first question posed in 
the survey: What do older drivers "say" about the automobile and related mobility 
and safety needs and problems? 

Section 1 (Questions 1-12): Sociodemographic Profile 

This section of the ODS form asked for background information and yielded a 
sociodemographic profile of the older-driver participants. Respondents ranged in 
age from 55 to 96. Fifty-two percent of the sample were male, 48 percent female The 
majority (64 percent) was married, 25 percent widowed, and 10 percent divorced or 
never carried. 
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Twenty-eight percent have been graduated from high school, 24 percent 
completed some college, 16 percent have been graduated from college, and 14 
percent completed some graduate school. Some were financially independent: 27 
percent reported an annual income of $30,000 or more Twenty-nine percent 
reported an annual $10,000-$19,999, and 26 percent an annual $20,000-$29,999. 
Eighty-six percent were retired and/or not working for wages. 

Although income level is not the sole determinant of automobile ownership, 
survey data reveal that it is a major factor for inhibiting ownership among older 
drivers. Low-income drivers are less able to afford the initial cost of an automobile, 
and such subsequent costs as gasoline, insurance, maintenance and repairs (National 
Council on the Aging 1979). 

In general, younger drivers (30-45) were better educated than older drivers (55 
and over). Although b^th older and younger represented middle-income groups, the 
latter reported higher earnings in the upper wage brackets. In addition, more (58 vs. 
44 percent) younger dnvers said that they could not live where they do without an 
automobile 

Among other things, these data suggested that: 

—There is an equal proportion of male and female drivers in the older driver 
population. 

—The constituents of this older driver population are sufficiently well educated to 
respond to classroom dnver education courses and/or in-car driver training. 

Section 2 (Questions 13-39): Transportation Profile 

Answers to questions about transportation circumstances and experiences were 
requested in this section of the ODS form. Seventy-four percent of the sample had 
not completed a classroom driver-education course or in-car driver training; 
nevertheless, 84 percent did not have any difficulty in obtaining (or renewing) a 
driver's license 

Ninety-eight percent were currently licensed to drive an automobile, and 86 
percent had been licensed for over 31 years. 

Sixty- two percent owned at least one ' utomobile; 37 percent owned two or more. 
Ninety percent had easy access to an auto whether they owned one or not Thus we 
see a population of active and expenenced dnvers age 55 and over. Automobile 
convenience and availability (by whatever means) help to explain whv the number of 
older drivers is increasing 

Other variables are involved in automobile ownership. Price (82 ^rcent), gasoline 
mileage (59 percent), and injury protection system (30 percent) were thought to be 
the three most important factors in buying a new car. The three factors said to 
account for the greatest expense of owning or driving an automobile were gasoline 
(68 percent), insurance (66 percent), and maintenance and repairs (41 percent). 

Fifty- four percent considered themseVes "fairly well informed" about what auto- 
mobile insurance covers and how to buy it and 28 percent thought they were "very 
well informed." Eighty-one percent had nad at least ono automobile insurance claim 
in the past two years while 18 percent had had two or more in the same period Ninety 
percent had never had their automobile insurance cancelled, and eight percent had 
Yet various facets of automobile insurance remained a concern of some 

Although the high cost of insurance contributes to the transportation problems of 
older drivers, the issue goes beyond cost alone Insurance companies employ such 
practices as assigning older drivers to costly high-risk groups and cancelling policies 
automatically because of advanced age. These insurance problems of the elderly 
were documented in a 1970 report of the U.S. Senate Special Committee on Aging, 
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According to the ODS, the three main purposes of an automobile include shopping 
(89 percent), visiting friends and relatives (51 percent), and going to church (41 
percent). Sixty-six percent said they drove an automobile daily, 20 percent every 
other day, and 8 percent once or twice a week. Most (62 percent) drove between 10:01 
am-12:00 noon, 56 percent between 2:01 pm-4:00 pra and 40 percent between 12:01 
pm-2:00 pnx Sixty percent of the sample drove at night 16-30 percent of the time, 20 
percent drove at night 31-50 percent of the time Apparently older drivers recognize 
their limitations and cope by driving at less hazardous times. Specifically, they tend 
to avoid rush-hour traffic and night driving. 

Thirty-four percent said that in the past year they had driven between 5,000-9,999 
miles; 28 percent drove between 1,000-4,999 miles, and 18 percent between 10,000- 
14,999 miles. Some did not drive long distances because it was too tiring (18 percent) 
or too expensive (13 percent). Hence, the low incidence of accidents of older drivers 
(55 and over) may reflect the fact that they generally drive less than younger drivers 
(30-45) and therefore arevexposed to fewer possibilities of accident The majority (80 
percent) of ODS respondents did not mind having passengers; most drove with a 
spouse (55 percent) or with a friend (17 percent). Their spouse (44 percent) or friend 
(15 percent) drove them when they did not drive themselves. 

Public transportation was said to be available (86 percent) and somewhat 
convenient (57 percent). However, 77 percent rarely or never used it, and 92 percent 
preferred to drive themselves, have someone drive them (31 percent), or walk (23 
percent). These findings support a survey conducted by the U.S. Department of 
Transportation (1975) which concluded that the automobile is the dominant mode of 
transportation for older persons and likely to remain so. On ODS, a majority (72 
percent) thought they would need to drive every day or every other day five years 
from now— suggesting a steadily increasing number of drivers in the upper age 
groups. 

Although older drivers have, of course, been licensed longer and had more driving 
experience (ODS item 15), younger drivers have had more formal classroom driver 
education and/or lh-car driver training (ODS item 13). Younger drivers may even 
have owned more automobiles than older drivers (ODS item 17), but they also tended 
to use public transportati jn more frequently (ODS item 37). 

Older drivers had more automobile insurance claims than younger drivers (ODS 
item 20). (These data contradict findings of previous research, but careful 
reexamination of raw survey data prove them correct, as reported in Appendix A). 
One possible explanation may be that older drivers reported more automobile 
insurance claims related to theft or vandalism than to crashes. 

Section 3 (Question 40-81): Driver Profile 

This section requested information about conditions and skills necessary for safe 
driving From the responses obtained it would seem that the participants possessed 
relatively good sensory skills. Many reported excellent eyesight (37 percent) or good 
eyesight (56 percent), with no visual problems (71 percent). Others suffered cataract 
(10 percent), glaucoma (5 percent), or night blindness (4 percent). Most were 
required to wear glasses for driving (61 percent); some wore them for seeing in the 
distance (68 percent); others, for reading (93 percent). 

The majority (40 percent) repoited that they never had difficulty reading traffic 
signs or signals before they were too close to do any good; 33 percent "seldom" had 
difficulty reading them, and 24 percent "sometimes" did. Those who had difficulty 
with traffic signs (highway or street) mentioned problems with placement of the 
signs (42 percent), size (17 percent), clarity of lettering (16 percent), and message (13 
percent). In additioa difficulty with traffic jigns occurred most often on city streets 
^ (36 percent) or on freeways through cities (31 percent). 
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Thirty-five percent sometimes had difficulty seeing while driving at night, 33 
percent seldom had such difficulty, and 24 percent "never" had difficulty. Most (75 
percent) reported that oncoming headlight glare did not bother them any more or 
less than it did two years ago; however, twenty percent reported that it bothered 
them more than it did two years ago. The majority (96 percent) considered clear 
center-line road markings to be very valuable. 

Many repoited excellent heading (32 percent) or good hearing (44 percent); only 8 
percent declared that they wore ^ hearing aid 

Among other things, these findings suggest that drivers age 55 and over recognize 
their declining visual capacity for nighttime driving. It would appear that clear, center 
line and side line road markings, which are reflectorized, might be considered in 
order to promote traffic safety at night for the elderly, indeed for all drivers. 

Forty- two percent of the sample reported that they did not drink alcoholic bever- 
ages, 33 percent drank wine, 27 percent hard liquor, and 23 percent beer. Twenty- 
three percent said they rarely drank, 18 percent drank once or twice a week, and 16 
percent daily. When they did drink, most (39 percent) usually had only one drink, 21 
percent had two, and 6 percent three or mora 

Thirty- six percent stated that they never drove soon after drinking alcoholic 
beverages; 23 percent said they seldom did, and 8 percent "sometimes" Many (21 
percent) drove Vz to2 hours after drinking 13 percent 2 to 4 hours after, and 9 percent 
4 hours Twenty- six percent did not notice a difference in the way they drove after 
drinking 8 percent drove more slowly, and 5 percent avoided driving at night after 
drinking. Surely some older drivers could benefit from a better understanding of 
their special vulnerability to drinking and driving 

Most respondents (61 percent) did not have either arthritis or rheumatism; 35 
percent had arthritis, and 1 percent had rheumatism. Eighty-one percent had never 
had a joint surgically repaired or replaced; 3 percent have had their knee joint 
repaired or replaced, 3 percent their hip joint and 3 percent their fingers 

i>^hty-three percent thought that painful or stiff joints never interfered with their 
ability to drive, 11 percent reported that the joints "seldom" interfered, and 3 percent 
said "sometimes" If at least one- third of a representative sample of this population 
suffer arthritis, then surely some of the automotive changes designed to reduce the 
negative effects of this condition are worthy of consideration. 

Because of weak, painful or stiff lower extremity joints, seven percent of the 
respondents required an automobile equipped with automatic transmission. Nine 
percent needed an automobile with power steering because of these same 
difficulties More, however, (56 percent) did not have any difficulty getting into and 
out of automobiles, 28 percent reported that it was not "very" difficult and 14 percent 
that it was "somewhat" difficult 

Eleven percent admitted to having heart disease, and 25 percent had high blood 
pressure. Of those suffering these afflictions, 11 percent took medication for the 
heart and 24 percent took it for high blood pressure Seventy percent of the entire 
sample answered that taking medication did not make driving more difficult for 
f hem. Thirty-eight percent had been informed by a physician or pharmacist that their 
medications might have a harmful effect on their driving while 32 percent had not 
been so informed. When almost one-third of a cross-sectional sample of older drivers 
knows nothing about the influence of their prescription medications on driving then 
something is remiss, and an area is wide open for physician/consumer education. 

The majority (78 percent) thought the national maximum speed limit of 55 MPH to 
be just right; 19 percent thought it should be increased, and 2 percent said 
"decreased" Eighty- six percent did not think it safe to drive far below the posted 
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speed limit but 13 percent thought it was safe Twenty-seven percent said they 
"always" wore their seatbelts when they rode as passengers, 24 percent wore them 
"most of the time," 23 percent "sometimes," and 26 percent "seldom" or "never." 
However, 30 percent forgot to wear their seatbelts as passengers, 22 percent thought 
them uncomfortable, and 21 percent, "inconvenient" In view of their higher 
vulnerability to injury and protracted recovery from it it is unfortunate that a larger 
percentage of elderly drivers and passengers do not wear their seatbelts more oftea 

Thirty-eight percent had never read their driver's manual or else had read it more 
than 4 years ago. Only 33 percent had read their state manual within the last year. 
Sixty-two percent felt they were fairly well informed about the current rules and 
regulations in their state, 27 percent felt "very well informed," and 10 percent "not 
very well" or "not at all" informed 

Forty-two percent had never attended a driver educatioa training or retraining 
course, and 16 percent had attended one more than 5 years ago. Eighty percent 
expressed willingness to take a driver educatioa training or retraining course. Sixty- 
four percent felt that older drivers could learn new rules of the road; but most of 
them (70 percent) agreed that the reaction time of older drivers tended to be slower 
than that of younger drivers. 

Although younger drivers (30-45) reported better performance skills such as 
sensing (seeing and hearing), deciding what to do, and acting (accelerating braking 
steering), more of them also reported that these driving skills were worsened by 
alcohol (ODS item 58) or drugs (ODS item 70). 

Section 4 (Questions 82 = 128): Driving Profile 

Information about some of the actions and conditions necessary for safe driving 
was sought in this section of the ODS form. Of all the respondents, 91 and 93 percent 
respectively thought their ability to see and hear in traffic to be about the same as two 
years ago. The majority used their inside rear- view mirrors (96 percent) and driver- 
side-view mirrors (88 percent) frequently. Thirty-six percent did not have a 
passenger-side- view mirror; 27 percent frequently used their passenger-side-view 
mirror, 16 percent sometimes did, 9 percent seldom, and 8 percent never. 

Most (70 percent) did not experience discomfort or pain when sitting in the 
driver's seat for long periods, but 29 percent did Forty-seven percent considered it 
not at all difficult to turn their head and look to the rear when driving or backing up; 
29percentsaid"notverydifficult" and21 percent "somewhat difficult" The majority 
(90 percent) did not have any trouble reading the gauges on their instrument panel; 9 
percent did Many (22 percent) had pioblems with the seatbelt; 8 percent with the 
heater or air conditioner 7 percent with the 4-way flasher; 4 percent with the 
headlight switch. From these figures one can conclude that both the comfort and 
safety of older drivers need to be considered in the interior design of automobiles. 

Many (47 percent) reported that before buying a new car they check on the safety 
features of various competing makes and models. Sixty-five percent were in favor of 
a law requiring all drivers and passengers to wear seatbelts, while 33 percent were 
opposed Most (33 percent) always wore their seatbelts when driving 18 percent 
"most of the time," 21 percent "sometimes," 12 percent "seldom;" and 14 percent 
never wore it Many drivers (30 percent) did not v-ear the seatbelt because they 
generally forgot to; others found it uncomfortable (21 percent), inconvenient (19 
percent), or too hard to put on (10 percent). 

As to airbags, there were as many (48 percent) who favored them or other passive 
restraints as there were who opposed them (48 percent). 

Many described their driving ability as worse than it was five years ago under the 
9 following conditions: headlight glare (25 percent); night driving (25 percent); when 
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tired or upset (24 percent); rain and fog(19 percent); rush hour driving (19 percent); 
long distance driving (18 percent); and snow, sleet or slush (14 percent). 

Although most older (55 and over) and younger (30-45) drivers said they would no 
longer wish to (ODS item 120) or be able to (ODS item 121) drive at about age 80, 
more (38 vs. 26 percent) older drivers said that no specific age requirement should be 
mandated for licensing reexamination. 

As stated earlier, Appendix A contains complete responses by percentages (%) and 
frequencies (0 pertaining to all 128 ODS items for older and younger drivers. In 
addition, chi-square values and levels of significance (p) are given for ODS items with 
significant differences (.05 or better) between older and younger drivers. 



The DCM form contains responses to items which address the second question 
posed in the survey: How do older drivers "feel" about the automobile and related 
mobility and safety needs and problems? 

The DCM form is a research instrument which grew out of studies by Williams and 
Malfetti (1970) and Malfetti, Simon and Williams (1974). These studies were based 
on the application of the semantic differential technique (Osgood, Suci and 
Tannenbaum, 1957). The semantic differential has relatively high validity (measures 
what it purports to measure). The validity of the semantic differential is .90 or better 
with the Thurston scales as a criterion measure The test-retest reliability of the 
semantic differential is .91 (Osgood, Suci and Tannenbaum, 1957, p. 194). Studies 
conducted by Malfetti, Simon and Williams (1974, p. i2) confirmed high reliability 
estimates for the semantic differential 

In the present survey, twenty noun concepts ' T aole 1) were selected for use in the 
DCM form. These DCM noun concepts were selected to correspond to the various 
items on the ODS form The noun concept at the top of each page was followed by 
twelve bi-polar, seven-position adjective scales representing four semantic dimen- 
sions. Some of these adjective scales were reflected (reversed) to minimize skewing 
of responses. 

When this particular format is used (one noun concept followed by all adjective 
scales), the ordering of the noun concepts is immaterial and will not affect the results 
(Heise, 1970, p. 240). This premise was tested and substantiated in the survey 
through the administration of four color-coded DCM forms, each of the different 
color-coded DCM forms representing a change in the sequence of the DCM noun 
concepts 

Noun concepts are represented by four semantic dimensions These include: (1) 
evaluative— reflecting the extent to which an individual likes or dislikes a noun 
concept; (2) activity— reflecting movement rate of change, or degree of dynamism of 
a noun concept; (3) potency— representing power, resilience, or toughness of a noun 
concept; and (4) stability— reflecting feelings about the noun concepts that are 
unsettling or undesirable (Malfetti, Simon and Williams, 1974, pp. 1-2). 

In the present survey, each of the four semantic dimensions is represented by three 
adjective scales Each bi-polar adjective scale consists of seven positions ranging 
from one adjective extreme (1) to another (7), with the middle position (4) 
representing neutral. Hence, DCM scores range from 1-21 for each semantic 
dimension Each of the adjective scales for any given noun concept was scored as 
marked in one of the seven positions. If the scale was left blank or if there was more 
than one response, the semantic dimension was not scored 

From the information obtained through the DCM form for older drivers, the 
participants responded with the lowest DCM scores oi: the activity dimension when 
q compared with the other three semantic dimensions (Table 2). This implies lower 
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TABLE 1 



LISTING Of TWENTY DCM NOUN CONCEPTS 



CONTENT DOMAIN # 



DCM NOUN CONCEPT 



Automobile Design and Coirfort 
Automobile Insurance 
Being Able To Drive 

Compulsory Driver Licensing Reexamination 

Drinking and Driving 

Driver Improvement Course 

Driver's License 

Driving After Taking Drugs 

Driving At Night 

Highway Design 

Highway Signs and Signals 

My Skill As A Drive* 

Myself 

Myself Five Years From Now 

Other Drivers 

Own 1 ng An Automobl le 

Physical and Medical Condition 



activity which then reflects less movement rate of change, or degree of dynamism 
from responses to noun concepts. 

Four exceptions to low DCM scores on the activity dimension occur for the 
following DCM noun concepts: Drinking and Driving Driving After Taking Drugs, 
Other Drivers, and Traffic Accidents and Violations. Hence, these findings suggest 
that there is more movement rate of change, or degree of dynamism from responses 
to these four noun concepts. 

From the information obtained on the evaluative dimension through the DCM 
form, the noun concepts with lower DCM scores which then indicate a lower 
evaluation include: Drinking and Driving Driving After Taking Drugs, Driving At 
Night, Other Drivers, and Traffic Accidents and Violations. Hence overlapping noun 
concepts indicate specific concerns and problems that older drivers themselves 
"feel" should be addressed in order for them to continue to drive safely in traffic 



COMPARISON OF ODS AND DCM SCORES 



In an attempt to address the third objective of the OD survey (to compare how 
drivers age 55 and over "feel" with what they "say" about the automobile and related 
mobility and safety needs and problems) ODS items were grouped under 
corresponding DCM noun concepts (Table 3). Then a problem score (derived from 
high-risk factors) was created from responses to ODS items. This score was based on 
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TABLE ? 
SUMMARY OF DCM SCORES 
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* See Table ] for listing of twenty DCM noun concepts 



the literature review, survey findings, and judgment of the investigators. 

For example, ODS items 53, 54, 55, 56, 57, 58 and 105 were grouped under the 
DCM noun concept Drinking and Driving Then selected responses to each of these 
ODS items were used in determining a problem score (Table 4). An appendix 
revealing how problem scores were determined by DCM noun concepts and related 
ODS items is at this writing available from the Study Team. 

The problem scores for overlapping DCM noun concepts Drinking and Driving 
Driving After Taking Drugs. Other Drivers and Traffic Accidents and Violations were 
examined The mean problem scores for each of the noun concepts are: Drink '.rig and 
Driving = .9; Driving After Taking Drugs — .8; Other Drivers « .3; and Traffic 
Accidents and Violations ■ 1.2. We conclude that older drivers themselves did not 
"say" these noun concepts represented specific concerns and problems that should 
be addressed in order for them to continue to drive safely. 

While older drivers generally "say" what they "feel," there are some exceptions. 
This comparison between the DCM scores and problem scores is important because 
it suggests that how drivers age 55 and over "feel" about Drinking and Driving, 
Driving After Taking Drugs, Other Drivers, and Traffic Accidents and Violations is 
not what they "say." 
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TMU 3 

DC* *a» CO»C£fTS AND ItlATlO DOS 
COWUnT DOvtiw < n oun COWCtET SutyEr jJO jJ 

1 Auloaobllt Deitffl *nd CwfOrt 30. 12. 13. S*. 87, 89. 90, 

M. 112 

2 Auto-obi It IniuMnct II. II. 20, 2> 

) Uir* Ablt Tt Orl.t 10, 24. 25. 20. 27. 36. 122 

I CCMpwllor. Orutr Mctnitftf RtfiMlnatfo* 2$, 21, 122. 123, 124. 121, 

127, 121 

S Qrmkinf «r>d DrlvlMf S3. M. 55. $4). 57, 58, 105 

f Dr1.tr latrt.tMnt torlt 13. 77. 7| 

7 Drfvtr I Uct*lt 

I Drl.tnf Afttf Tikfuf Dry,, «J. SI. 70 

I Dri.ti* At Mf*t 21, 19. 4f. 41 

10 KifhM, gaitfti W. 100. 101, 102 

11 KtfhM. Slfni iM J1r»«1i 41, 44, 47, 100. 101. 102. 

12 My Skill Al A Onvtr 28. ». 71, 80. 81, 12.83. 

M. II. M, V, ft, 100. 
101. 102. Ill, >12, 111. 

nr. iia. 121 

" »tjritlf 1, 2, 3, 4. 5, 7. 8, 9. 10. 

II. 12. 31. Ml 117. Ill, 

III. 120 

H Mjritlf n«t Yt*n from Now 31. Ill, 119, 120. 121 

'5 Oth* r OM.tM J2, 33. 34. 1l3 

16 0w"m9 An Auto-ot^t |, 17, 22, 23, 24, 9$ 

17 Phj* *e#1 And MtdUil Condition 28 21. 40. 41, 12, 13, II 

«€, 4). 51, 52. SI. 60, 8'. 
62. 13 . 84. IS, ti, 67. 68. 
82. 13, 67. t», n, 90, M. 

112 

18 PubMc T^»niport#t1or 35, 31, 37, 31 

" Strtotlti 71, 72, II. 92. li. M, 15, 

109. 110 

20 Tr#fftc Accidtrttl A«1 Vtomtons 20, 73, 74, 103, 104, 105, 

106. 107, 108, '09, 110, 



Implications of This Comparison 

In order to address the fourth objective of the survey (to assess the implications of 
the results of the comparison between how drivers aged 55 and over "feel with what 
they "say" about their mobility and safety needs and problems) significance was 
computed, comparing groups with various levels of problems on the four semantic 
dimensions for the twenty DCM noun concepts. Levels of significance at .05 or better 
for these are reported below. Means, standard deviations, analyses of variance and 
univariate F-ratios comparing groups with various levels of problems on semantic 
dimensions for DCM noun concepts are contained in an appendix available from the 
Study Team. The sample size of these analyses of variance differ because of semantic 
dimensions that could not be scored since fewer than three bi- polar adjective scales 
were marked by some respondents. 

The differences for the sample groups were tested, using a median split (upper half 
problem scores vs. lower half problem scores). Four exceptions occur for the 
following DCM noun concepts: Automobile Insurance, Myself Five Years From Now, 
Other Drivers and Public Transportation These were analyzed differently because of 
skewed frequency distributions. 

In a total of 80 possible comparisons (20 noun concepts X 4 semantic dimensions) 
54 showed substantial agreement between DCM and ODS scores (Table 5), These 
data suggest that the DCM form is useful as a validity measure of the ODS form: in 
^ general older drivers "say" what they really "feel" about their mobility and safety. 
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DETERMINATION OF PROBLEM SCORE BY DC* NOUN CONCEPT 
DRINKING AND DRIVING 



53. What alcoholic beverages do you 
usually drink? 

'xau w * v <** Fr * »™* than PNg) 



How often do you drink alcoho- 
lic BEVERAGE S ' 



53 When you drink, hCw much do you 
usually have 7 



56. Do you drive soon after you have C 

BEEN DRINKING? C 

or 1 

57. HOW SOON AFTER DR INKING DO YOU or D 
USUALLY DRIVE? 0 



58. In which way do you notice 
host difference in the way 
drive after drinking? 



105. HOW MANY TIMES HAVE YOU BEEN AR- 
RESTED FOR E 
CATED <DWI) i 



Beer 
Wine 
Hard 
None 



TO QUESTION 59) 



jjore than onlc daily 
Every day 

EvE?Y OTHER DAY 

Once or twice a week 
once or twice a month 
Rarely 



One drink 

Two DRINKS 

Three drinks 

Four drinks or more 



Never (SKIP to question 59) 

Seldom 

Sometimes 

Frequently 



£SS THAN 1/2 HOUR 
72 TO 2 HOURS 



TO 4 HOURS 
. TO 8 HOURS 
AFTER 8 HOURS 



NO DIFFERENCE 

I MAKE MORE MISTAKES 

I DRIVE SLOWER 

I DO NOT PASS OTHER CASS AS 

SFTEN 
AVOID DRIVING AT NIGHT 
THER! . , 

(DESCRIBEJ 



NEVER 

One 

Three " J vol - r, * e 

Four or more . s po*nt§ 



froi*#P7 - J point except uher% othdrvt§e indicated 



erJc 



However, 26 comparisons (Table 6) indicated significant differences (p<.05 or 
better): 18 comparisons were in the positive directioa and 8 in the negative directioa 

Of noteworthy interest among the noun concepts showing differences are those 
where the mean scores are higher when they should be lower for the high-problem 
groups. These comprise the following noun concepts and associated semantic 
dimension: 

Drinking and Driving: Potency, Stability 

Driving After Taking Drugs: Evaluative, Activity, Potency, Stability 
Myself: Eval'idiive 

Myself Fi\e Years From Now: Potency 

These data suggest that participants were not "saying'* what they really "felt" 
regarding these particular noun concepts. 

Furthermore, the relationship between problem score and age is significant at the 
.06 leveL Figure 1 shows a direct relationship between age and problem score; the 
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older the driver the greater the problem. Of added interest is that the problem score 
seems to escalate at age 75-79. Moreover the relationship between problem score 
and sex is significant at the .001 leveL Male drivers seem to have more automobile 
and related mobility/safety problems than female drivers. 

Comparison of Older and Younger Drivers: Significant Differences By 
DCM Noun Concept and Semantic Dimension 

Means, standard deviations, analyses of variance nad univariate F-ratios compar- 
ing older drivers (55 and over) and younger drivers (30-45) with various levels of 
problems on semantic dimensions for DCM noun concepts are contained in another 
appendix available from the Study Team. The comparisons which were significant at 
.05 or better are summarized in Table 7. The sample size of these analyses of variance 
differ because of semantic dimensions that could not be scored since fewer than 
three bi-polar adjective scales were marked by some respondents. 

Correlation Matrices for Problem Predictions Based on DCM Noun 
Concepts 

Correlation matrices for the twenty DCM noun-concept problem scores and total 
^ problem scores were computed and reported in another appendix, available at 
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present from the Study Team. These correlations were tabulated in order to 
determine if any relationship exists between any one of the twenty DCM noun- 
concept (Table 1) problem scores with other DCM noun-concept problems scores or 
total problem score The correlations of most interest are those between the twenty 
DCM noun concept problem scoresand the total problem score (Table 8). Correlation 
matrices were computed for the older driver (55 and over) sample as a whole (N - 
446) a s well for seven groups of five-year aggregates (ie. 55-59, 60^4, 65-69, 70-74, 
75-79, 80-84 and 85-96). For comparisoa a correlation matrice was tabulated for the 
younger driver (3(M5) sample as a whole (N - 104). In all cases, only correlation 
coefficients of .40 or better were identified as problem predictors. 

For all drivers of 55 and over (N - 446), the best predictors of total problem 
scores are those for the following DCM noun concepts: Automobile Design and 
Comfort (.43), Driving At Night (.42), Highway Signs and Signals (.41), My Skill As A 
Driver (.63), Physical and Medical Condition (.66), and Seatbelts (.53). In general 
these DCM noun concept problem scores have higher means than the others. 

For drivers aged 55-59 (N * 14), the best predictors of total problem scores are 
those for the following DCM noun concepts: Automobile Insurance (.49), Driving At 
N lght (.70), Highway Signs and Signals (.58), My Skill As A Driver (.85), Owning An 
Automobile (.47), Physical and Medical Condition (.84), Public Transportation (.46) 
and Traffic Accidents and Violations (.51). 

For those aged 60^4 (N - 81), the best predictors of total problem scores are those 
for the following DCM noun concepts: Automobile Design and Comfort (.40), Driving 
M Night (.53), My Skill As A Driver (.66), and Physical and Medical Condition (.67). 
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* See Table 1 for listing of twenty OCM noun concepts 
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CORRELATIONS BETWEEN DCM NOUN CONCEPT PROBLEM SCORES 
AND TOTAL PROBLEM SCORES BY AGE 1 
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» The higher the coefficient, the better the DCM noun concept 
•nd related ODS Items predict totil problem 

2 See Table 1 for listing of twenty DCM noun concepts 



For drivers aged 65-69 (N — 119), the best predictors are problem scores for the 
following concepts: Automobile Design and Comfort (.^5), Driver's License (.46), 
Highway Signs and Signals (.47), My Skill As A Drive* Physical and Medical 
Condition (.69), and Seatbelts (.65). 

For those aged 70-74 (N = 110), the best predictors of total problem scores are for 
the following concepts: Automobile Design and Comfort (.56), Highway Signs and 
Signals (.43), My Skill As A Driver (.53), Physical and Medical Condition (.65), and 
Seatbelts (.60). 

For drivers aged 75-79 (N *= 73), the best predictors of total problem scores are 
those for Driving At Night (.48), Highway Signs and Signals (.40). My Skill As A 
Driver (.55), Physical and Medical Condition (.64), Seatbelts (.45), and Traffic 
Accidents and Violations (.53). 

For those aged 80-84 (N «= 38), the best predictors of total problem scores are those 
for the following DCM noun concepts: Driving At Night (.60), Highway Design (.59), 
Highway Signs and Signals (.50), My Skill As A Driver (.69), Phvsical and Medical 
Q Condition (.59), and Seatbelts (.67). 
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TABLE 9 

CORRELATIONS BETWEEN ODS ITEM PROBLEM SCORES 
AND TOTAL PROBLEM SCORES BY AGE 
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* See Appendix A for listing of \ZB OOS Items 



For drivers aged 85-96 (N = 10), the best predictors of total problem scores are 
problem scores for the following DCM noun concepts: Automobile Insurance (.51), 
Driving After Taking Drugs (.54), Highway Design (.44), My Skill As A Driver (.66), 
Physical and Medical Condition (.60), Seatbelts (.45), and Traffic Accidents and 
Violations (.40). 

For all drivers aged 30-35 (N = 104), the best predictors of total problem scores are 
those for the following DCM noun concepts: Driving At Night (.53), My Skill As A 
Driver (.57), Other Drivers(.47), Physical and Medical Condition (.66), Seatbelts (.57), 
and Traffic Accidents and Vio^tions (.42). 

Correlation Coefficients for Problem Predictions Based on ODS Items 

Correlation coefficients for ODS- item problem scores and total problem scores 
were computed to determine if any relationship existed between any one of the ODS 
item problem scores and total problem score. Correlation coefficients were tabulated 
for seven five-year age groups in Table 9 (Le. ages 55-59, 60-64, 65-69, 70-74, 75-79, 
70-84, 85-96). In addition, correlation coefficients were computed for the younger 
driver sample as a whole for comparison with older drivers. In all cases, only 
correlation coefficients of .40 or better were identified as possible predictors of 
problems. 

Older Driver Age Group Comparisons: Significant Differences By ODS 
Items 

O The members of the Study Team selected ODS items which they thought worth 




TABLE 10 

CHI -SQUARE (x 2 ) ANO LEVEL OF SIGNIFICANCE (p) BY FIVE AGE GROUPS FOP ODS ITEM 27 

"HCV MAW MILES HAVE YOV DP I YEN /V THE FAST YEAB^" 





I TEH RESPONSES 


AGE GROUP 


less than 


,000 mt 


1,000 


- 4,999 ml 


5,000 - 


9,999 ml 


10.00C - 


11,999 ml 


15,000 ml 


or more 


TOTAL 




f 


X 


f 


I 


f 


X 


f 


X 


f 


X 




55 - 64 


5 


5 5 


16 


17 6 


32 


35 2 


17 


16 7 


21 


23 1 


91 


65 - 69 


5 


4 2 


28 


23 7 


50 


42 4 


23 


19 5 


12 


10 2 


118 


70 - 74 


9 


6 5 


32 


30 2 


31 


29 3 


29 


n 4 


5 


4 7 


106 


75 - 79 


9 


12 7 


21 


29 6 


Z'o 


3S 4 


8 


n 3 


5 


7 0 


71 


80* 


4 


8 9 


26 


57 8 


10 


22 2 


5 


n i 


0 


0 


45 


TOTAL 


32 


123 


151 


82 


43 


431 



X 2 - 60 04 

P < 001 



investigating for possible differences in terms of needs and problems by different 
older- driver age groups. Thirty-eight items were selected Chi-square analyses were 
computed for these ODS items using five older-driver age group comparisons (ie., 
55-64, 65-69, 70-74, 75-79, 80+), where possible Of these items, nine were significant 
at .05 or better and are described below. Although other items were not statistically 
significant, they showed a trend that was anticipated: direct relationship between 
increasing age and number and degree of problems 

For ODS item 27 (Table 10 is an illustration of how the items selected were 
analyzed) there is an evident drop in the number of persons aged 70 and over who 
drive 15,000 miles or more per year. In ODS item 44D ("Do you have any of these 
visual problems [night blindness]?''), X 2 analysis was computed with only two age 
groups: drivers 75 and over and those 74 and under because of the large proportion of 
expected frequencies fewer than fiva On the basis of this analysis (X » 9.61, p =* 
<.01), it was shown that drivers aged 75 and over had significantly more visual 
problems resulting from night blindness. In ODS item 44F ("Do you have any of these 
visual problems [none of the above] ?"), X 2 ■ 14.77, p — <.01) indicated a direct 
relationship between age and visual problems; the older the driver, the greater the 
visual problems. 

For ODS item 72 (X 2 * 10.75, p « <.05), "What do you think about the national 
maximum speed limit of 55 MPH?" more (91 v& 76 percent) drivers aged 80 and over 
were satisfied with the present national maximum speed limit of 55 MPH. In ODS 
item 89 (X 2 ™ 11.81, p ~ <.05), "Do you have any trouble seeing or reading the 
gauges on your instrument panel?", drivers aged 55-64 ( 18 percent) showed they had 
a greater problem seeing or reading the gauges on f heir instrument panel than those 
aged 80 and over (10 percent). 

For ODS item 97 ("Please indicate whether your driving ability is better, about the 
same, or worse than five years ago''), statistically significant responses included: (A) 
night driving (X 2 - 20.70, p - <.01), (F) interstate (freeway) driving(X 2 - 21.75, p - 
<.01), (D when tired or upset (X 2 - 20.18, p «■ <.01), and (L) holiday or vacation 
driving (X 2 « 21.77, p-<.01)/' 
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In ODS item 97 A, 22 percent of drivers aged 55-64 indicated that they were worse 
night drivers while 41 percent of those 80 and over said that they were worse night 
drivers 

While 91 percent of drivers aged 55-64 thought they were better or about the same 
on interstate driving (ODS item F), a lower 77 percent of drivers aged 75-79 and a still 
lower 63 percent of those aged 80 and over thought so. In additioa 3 percent of 
drivers aged 55-65 thought they were worse than five years ago on interstate 
(freeway) driving; and 13 percent of drivers aged 75-79 and 22 percent aged 80 and 
over thought they were worse. 

In ODS item 971, 32 percent in the age 55-64 group felt that they were worse 
drivers when tired or upset while 23 percent in the group who were 80 and over said 
this applied to them. For ODS item 97L, many more drivers aged 75-79 (8 percent) 
and 80 or more (13 percent) said that they were worse drivers under holiday or 
vacation ch cum stances 



This survey was conducted in order to learn more about the specific mobility and 
safety needs and problems of older drivers. Data were collected through an Older 
Driver (ODS) form and a Driving and Connotative Meaning (DCM) form on a sample 
of 446 drivers age 55 and over (M 36 232, F 214) residing in eleven states 
representing rural suburban, and urban areas 

While older drivers generally "say" what they "feel," there were some exceptions 
The DCM form was adapted specifically for the purpose of exploring how older 
drivers "feel" about the automobile and related mobility and safety needs and 
problems. To this end, it was employed primarily as a validity measure of the ODS 
form which was developed for the purpose of examining what older drivers "say" 
about the automobile and related mobility needs and problems These data suggest 
that older drivers marked socially acceptable and desirable responses for what might 
otherwise be regarded as amoral habit or personal deficiencies Therefore, older 
drivers might underreport in these content domains: drinking and driving, driving 
after taking drugs, other drivers, and traffic accidents and violations 

When content domains or survey items were relatively depersonalized, older 
drivers were more likely to respond in the anticipated directioa They recognized 
their driving limitations and learned to cope with them when negative personal 
conditions or situations were translated into inhibiting environmental factors For 
example, older drivers compensated for declining performance skills (eg, seeing 
deciding acting) by driving at less hazardous times— specifically, older drivers tend 
to avoid night-time and rush-hour driving. 

While younger drivers (30-45) may think the environment can be conquered and 
molded to their requirements, older drivers may conceive the self as conforming and 
accommodating to the demands of the environment Therefore, inhibiting or 
negative factors in the environment need co be modified to enhance an older driver's 
self-esteem so that he or she may continue to drive safely in traffic These 
modifications can simplify tasks and thus reduce or prevent the probability of error 
and injury. 

Older drivers appear to be a sufficiently educable and receptive audience for more 
tangible coping mechanisms They indicated a willingness to learn and to apply 
updated driving knowledge and skills For example, older drivers would be willing to 
participate in classroom driver education and in-car driver training courses as well as 
to try innovations in automobile design. 

With at least one-third of the sample suffering arthritis, automobile design changes 
and apparatus for reducing the negative effects of this condition should be 
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considered A sizable fraction of older drivers could profit from a better understand- 
ing of their special vulnerability to drinking and driving and oriving after taking 
drugs. With almost one-third of the sample not being informed of the influences of 
prescription medications on driving an automobile, an area is suggested for 
physician/consumer education on this matter. 

Older drivers are well enough off to afford the initial purchase of an automobile. 
However, they are concerned with automobile insurance claims and premiums. 
Professionals working in this and other fields should be trained in understanding and 
serving the special needs and problems of older drivers. 

The majority of older drivers (78 percent) think the national maximum speed limit 
of 55 MPH is just right However, in view of their higher vulnerability to injury and 
protracted recovery from it, it is unfortunate that a larger percentage of older drivers 
do not always wear their seatbelts or wear their seatbelts"most of the time" As many 
of them favored airbags (48 percent) as opposed them (48 percent). 

Problems scores (derived from high-risk factors) were developed for specific 
answers on the ODS form. A direct relationship exists between the age of the driver 
and the seriousness of the problem score; the older the driver, the greater the 
problem. According to the data, problem scores seem to escalate at age 75-79. In 
additioa older drivers themselves reported that they would no longer wish to or 
would be ab'e to drive at age 80 or thereabouts These data suggest that drivers age 
75 and over wou Id be the appropriate age to highlight as the mobility and safety needs 
and problems of older drivers are addressed. 

Although many older drivers said that they would no longer wish to or be able to 
drive at about age 80, older drivers also said that no specific age requirement should 
be applied for driver licensing renewal through reexamination. 

Since older drivers (like other groups) are a heterogeneous group, individual 
problems and needs should be identified and addressed Methods are needed for 
identifying incompetent drivers, without unduly penalizing others. The technique of 
risk self-assessment is one possible intervention tool since it would provide 
individuals with recommendations about risk factors of personal interest and 
relevance. 



APPENDIX A: 

Older Driver Survey (ODS) Form with Responses by 
Percentages (%) and Frequencies (f) 

Birth Date: 

Month Day Year 

OLDER DRIVER SURVEY (ODS) FORM 

The purpose of this survey is to learn more about the present and future 
needs and problems of licensed drivers aged 55 and over. 

Survey areas include automobile design and comfort; automobile insur- 
ance; being able to drive; drinking and driving; driver licensing reexamina- 
tion; driver improvement course; driver's license; driving after talcing 
drugs; driving at night; highway design; highway signs and signals; my skill 
as a driven other drivers; public transportation; seatbelts; traffic accidents 
q id violations; and other concerns* 
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While your help in answering questions contained in this survey is 
completely voluntary, it is important that you try to answer all the questions. 

All of the information which you provide will be kept anonymous. No 
names are necessary. When you have completed this survey, please return it 
to us as directed 

Thank you for your helpi 
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22 MHAT FACTORS ACCOUNT FOR MOST 
EXPENSE OF YOUR OWNING OR DRI- 
VING AM AuTOMOllLE? 

(vOU HAY CHFfK WW TU*M ftltf) 



Gasoline 
Insurance 

Can payments /Purchase price 
naintenance amd repairs 
Garage STORAGE 
Parkins) and/on tolls 

Other- . . 

(dcscriie ) 
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23 Chech the mm factors that 

WOULD IE THE host IMPORTANT 
YOUR PURCHASE OF A ME« AUTO- 
HOtlLE 



Purchase price 
> sol i me mileage 
Injury protection system 
Estimated repair costs 
Insurance costs 
Styling/Design 
Preference for domestic 
Preference pom foreign 
Other 
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21 WHETHER OR NOT VOU MOW OMN An I 
AuTOHOllLE, 00 VOU HAVE EASV 
ACCESS TO ONE? 
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25 Whether *qu are a oriver or a r i Never use an autoooii le 
passenger , check the usvimiii * (SKIP to question 35) 



26. How often do vou drive an auto- 
mobile^ 




rocery ano other shopping 
ett img to aho from hork 
jealtm care services 
Going to church 
Getting to appointments 
Attemoing meetings 
Visiting friends/relatives 
Volunteer activity 
Other: - , 
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Every other day 
Once or tnici a meek 
Once or twice a month 

Not at all (SKIP to ouestion *> 
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BEST COW WAMBLE 



27 HOM HANV WILIS NAVE YOU ORlVfN 
IN ThC PAST YEAR? 



21 Umcn do tou oo wst or tour DRI- 
VING 7 



29 Hom much of tour driving is 

AT MIGHT 7 



30 WHEN TOU* CAR IS NOT USED FOA 



How LOnG WERE rOU OA NAVE tou 
■ E EN THE PRINCIPAL DA|VERQF TH€ 
AuTOHGI i LE IN YOUR FAHlLY? 



4 000 miles 

HUES 
MILES 
MILES 
N|L€S 
MILES ON NOftE 
It ltip«iit 
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i percent 
) percent 
I percent 

JCENT 
*€ THAN 76 PERCENT 
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) LfwCfWORTAACC 

J 100 Tlftltt 

I TOO EXPENSIVE 

| (aa HAT HEAR DOM 

J UTHfA. 



CEVER 
ESS THAN 1 TEAM 
I - 5 TEARS 
R - |5 TEAAI 



?0 TEARS 111-15 yrt) 

>« (U rt«n ar 



Spouse 
Children 
Other relatives 
Frieno 

Other , ._ 

(OES'AIIE) 
[_) V.O OME 



sengeas when you onive? 



m, UhO usually drives fm tOU IP tou 

00 NOT DRIVE YOURSELF* 



up 



TRONGLT FAVOAAILE 
ON T HIND 

TROHCLY UNFAVORABLE 
■ ■ RflMNit 

IUSC 



HI LOR EN 

iTHCt RELATIVES 
PI END 

- JTmCR . _ 

r 1 IMSCRI1E) 
(J HO ONI 



35. IS PUILIC TRANSPORTATION (BUS, t-1 YES 

TRAIN. SUBWAY, TAXI) AVAILABLE? l~J NO (SKIP 



TO 0 IESTION 38) 
RfllpRNIR 



36 IS THC PUALtC TRANSPORTATION con 

venient 7 



37. How OFTEN 00 VOL USE PulLIC TRANS- 
PORTATION 7 



39 Five years from now, how often DO U, 

you Think rou will have A nEEDPOR \- 
AN AUTOMOBILE AS DRIVER OR PASSEN- 

GEA 7 U 
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lvERt OTHER DAT 
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Walk 
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Section 3 asks for information about sons of 

THE CONOITlOflS ANO SKILLS NECESSAlT POR SATE BR1V1N4). PlEASE REA0 EA( H 
OUESTIOM CAREFULLY AaRK AN [IJ IN ONLY flit BOX POR EACH QUESTION, 
EXCEPT WHERE OTHERWISE INDICATED. PUASB AIR PON HELP IP »OU DO NOT 
UNOEXSTANO A QUESTION. 



Ol lir DrlTtfi T»wM«r D» lT*r| 

» f t i 



•0. How 



WOULD TOU DESCRIBE TOUR EyE- 
SIGhT (WITH GLASSES ON CONTACT 
LENSES IP NORMALLY WORN* 7 



31 a 
aa i 
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if4 st a 

?SO 37 S 
?S 2 t 



«1. DOES TOUR DRIVER LICENSE REQUIRE t J If* 
THAT TOU WEAR QLASSES ON CONTACT IJ W> 
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38 t 
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170 ff 8 
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55 



BEST COPY AVAILABLE 



4? Do tOu mear glasses 



LENSCS FOR READ I NG 



lit MlROMt 
lit ItlptM* 



44 DO TOU HAVE ANT OF THCSE VISUAL 
RROlLEHS'' 



l,n.< Ej| fHtf« Qtm Tkah onn 



45 DO tOU HAVE DIFFICULTY REAOING 
TRAFFIC SIGNS OR SIGNALS IEFORE 
TOU ARE 100 CLOSE FOR THCh TO DO 
ANT GOOD 

46 foR TRAFFIC SIGHS (MIGMHAt/STRttT) 
DO <0U HAVE Aft» OIFFKULTT MlTM 
TrtEIH 



V> I.heh you ORImk.hOm much DO you 
USUALLY havE ^ 



56 i ^E^ l %.?SR^R•r >,, " TIB YW H *" 

57. How SOON AMIR M INK INC DO VOW 
UIUALiT DRIvl? 



SI. In mhKh MAT DO TCHJ NOTICE TNt 
OQU DIFFERENCE IN TNt WAV TOU 
ORtvE AFTER DRlNRtM? 



Cataract 
Glaucoma 
Color ilindness 
Night ilindness 

lUNMEL VISION 

none of the above 
Other 



47 On which roads do tOu have great 

DIFFICULTY M| TH TRAFFIC SIGNS 7 



<TQU IUI CHE f M flQli THAU ftof) 



48 DO TOU HAVE 0 I F F 1 Cue Ty SEEING 
AT NIGHT MHCN TOU DRIVE' 



49. Does oncoming headlight glare 
at night tothcr tou more or 
less than two tears ago? 

50 How valuable DO TOU CONSIDER 
CLEAR CENTER LINE ROAD MARKING " 



51 DO TOU NEAR A HEARING * I 0 7 



5? I lOw MOULD TOU DESCRJIE TOUR 
HEARING 'with HEARING AID IF 
NORMALLY WORN)'' 



USUALLY Oft INK 

( TQli HAT fMfflt Mitt THAM Ml* I 



54 Hom OFTEN DO TOU DRINK ALCOHO- 
LIC IEVERAGE S 



Placement 

Size 

SHARE 
COLORS 

CLARITT OF LE I TEk I n r t 

Message 

No Dl FF I CULTT 



_J Interstate highmats{freemat.> 
J Freeways through cities 

J 2-LANE RURAL ROADS 
.] Cl TV STREETS 

_1 Hone of the aiove 
Freouentlt 

$OMf TIMES 

Seldom 
■ever 

Mr XtiptRlt 



Vert valuaile 
Somewhat valuable 
nor vert valuaile 
Hot at all valuaile 



Seer 



to question 59) 



JORE THAN ONCE OaILT 

,vErt Oat 

.vEftT OTHER DAT 

WcE OR TMICI A WEEK 

WCt Oft TWICE A MONTH 

Uifl* 

N« RtlRRRIR 



till 



IE DRINK 
MO DRINKS 
MRU MINKS 
OUR DRINKS OR MORE 
11* ItlRRRIt 

|EVEft (SKIP TO OUtSTION 59) 
itLOOM 
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HE 



DIFFERENCE 
MAKE NONE MISTAKES 
DDI VI SLOWER 

00 NOT RMS OTHER CANS At 

ran 

AVOID DftlVINt AT N14MT 
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RHEUMATISM ON KTh? 
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CXECX TMC FOLLOWING JOINT I MMICH 
YOU HAVE HAD SURGICALLY REPAIRED 
OR REPLACED 



How often oces a painful or stiff 

JOINT INTERFERE WITH TOUR ABILITY 
TO DRIVE? 



- Hi' 



- «"«ll 

_ Shoulder 
'now 



II 



REOUENTLT 
OMETlNES 
ELDOM 
VER 
No IttMAI* 



Do YOU REOUIRE THAT A CAR BE M YES 

EOUIPPED WITH AN AUTOMATIC TRAMS' [J lv 
MISSION BECAUSE Of WEAK, PAINFUL NO RttpOHIt 

OR STIFF LOWER EXTREMITY JOINTS 7 



Do YOU REOUIRE THAT A CAR 
EOUIPPED WITH POWER STEER 1*6 BE 
CAUSE OF WEAK, PAINFUL OR STIFF 
UPPER EXTREMITY JOiNTSY 



! H ft' 

No RttpOHIt 



64 how difficult is it for ydu to 
6et into and out of your own car 
or cars of people you rioc with? 



65. Do YOU HAVE HEART DISEASE? 



66 Do YOU HAVE HIGH BLOOD PRESSURE 7 



67 Have you ever blacked ouy from 
any of your medical problems while 

ORIV.NG* 



'ery difficult 
what difficult 
t very difficult 
t at all difficult 
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DC YOU TAKE MEDICATION FOR HEART 
CISE'*E OR INCREASED BLOOD PRIS" 
SURFf 



Does your doctor or pharmacist 
tell you when prescribed drugs 

HAY AFFECT YOUR DNIVlNGl 



70 Do ANY OF YOUR PRESCRIBED DRUGS 
HAKE IT MORE DIFFICULT FOR YOU TO 
OR I vE7 



I J 1 DON'T 
J tEs, pa 
A I! 1 ',*" 
3 No. I si 
no r 



HAVE EITHER CONDITION 
POR HEART DISEASE 
FOR INCREASED BLOOD PRESSURE 
j SHOULD BUT I DON T 
No loiooot* 



00 NOT TAKE P*ESCR|*B> DRUGS 
SHIP TOOJESTION/l) 
10 IttOOM* 
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How OF yen DO YOU WEAR YOUR SEAT- 
BELT WHEN YOU ARE A PASSENGER IN 
AN AUTOMOBILE 7 



When you don't wear your seat belt 

AS A PASSENGER, WHY NOT? 
( you may rntr* wnif Thau fiHf) 



feWAYS (SKIP TO QUESTION 735 
st of the time 
Sometimes 
Seldom 
Never 

No RttooMt 

Driver doesn't 
i p or get about it 
100 hard to put on 
Inconvenient 
Uncomfortable 
DoVt have one 
Don't need one 
Otmwj 
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Do YOU THINK IT IS SAFE TO DRIVE LJ YES 
WAY BELOW (FOR EXAMPLE, 4(Wh IN L J NO 
A SSmPH ZONE) THE POSTED SPEED LIMIT? No R 
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MANUAL FOR YOUR SYaTe" 



76 Hum well-informed are you about the 
current rules and regulations in 
you* state' 



77 When D 10 YOU LAST AYTEnD a DRIVER 
EDUCATION, TRAINING OR RETRAINING 
COURSE* 
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78. Would you be willing to take a dri- 
ver education, training orrctrain- 

lltG COURSE? 



N THE LAST YEAR 
N THE LAST 2 YEARS 
N THE LAST 3 YEARS 
YEARS OR MORI AGO 
No loifomo 

INY WILL INFORMED 
AINLY WILL INFORMED 
T VENY WILL INPONMED 
T AT ALL INFORMED 
No RttooR** 
lEVER 

,ESS THAN 6 MONTHS AGO 
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.IE THAN 5 YEARS AGO 
No lotto*" 
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BEST COPY AVAILABLE 



(Juuuuns 7'J ntfiuubH 81 Please indicate how strongly 

DISAuRlE W il DIE FOLLOWING QUESTIONS lY HARKING i 
fUH EACH QUE S I ION 



liii ruction iipc of mo s i drivers 

AUl> Al LEAS1 55 TENDS TO It SLOW- 
ER ItiAK THE REACTION TINE Of DRI - 
VIHS IE LOW AGE 40 



IhE JUDGMCnIAL AtlLIIlES Of DRI- 
VERS AGED AT LEAST 55 TEND TO IE 
POORER THAN THOSE Of DRIVERS IE" 
LOw AGE W 



It is almost impossible fem dri- 
vers AGED 55 AND OVER TO LEARN AND 
USE ANYTHING N£W TO IMPROVE TRAf- 
flL SAfLlY 



STRONGLY AGREE 
SLIGHTLY AGREE 
NEUTRAL 

SLIGHTLY DISAGREE 
STRONGL T DISAGREE 
NO RESPONSE 



STRONGLY AGREE 
SLIGHTLY AGREE 
NEUTRAL 

SLIGHTLY DISAGREE 
STRONGL T DISAGREE 
I NO RESPONSE 



STRONGLY AGREE 
SLIGHTLY AGREE 
NEUTRAL 

SLIGHTLY DISAGREE 
STRONGLY DISAGREE 
I NO RESPONSE 
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110. At A RISULT OP THIS ACCIO«T,DID 
VOU OR A PASSCM6IR IN YOUR CAN 
RICIIVI MCDICAL TRlATNf RT 7 
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APPENDIX B: 

Survey Sites: Cooperating Personnel and Organizations 



Mr. David A. Juvet 

Arizona Automobile Association 
3144 North Seventh Avenue 
Phoenix, Arizona 85013 

Ms. Lois Porter 

Pinal-Gila Council for Senior Citizens 

1130 East Broadway 

Apache Junction, Arizona 85220 

Mr. Myer N. Nemer 

65 Alive/Mature Driving 
Driver Improvement Program 
10014 Gulf Hills Drive 
Sun City, Arizona 85351 

Mr. Richard A Swart 
Mr. Dennis Rowe 

Automobile Club of Southern California 
2601 South Figueroa Street 
Los Angeles, California 90007 

Felicia Mahood Senior Multipurpose 
Center 

11338 Santa Monica Boulevard 
West Los Angeles, California 90025 

Mr. Robert Talbot 

55 Alive/Mature Driving 
Driver Improvement Program 
2840 South Wheeling Way 
Aurora, Colorado 80014 

Mr. Robert J. Ouellette 
Ms. Linda Chase 
Mr. Saverio Urgo 

Automobile Club of Hartford 

815 Farmington Avenue 

West Hartford, Connecticut 06119 

Mr. Kevin Bakewell 

St Petersburg Motor Club 
1211 First Avenue North 
St Petersburg Florida 33705 

Mr. Edward R Klamm 
Ms. Pat Taylor 

North Shore Senior Center 
620 Lincoln Avenue 
Winnetka, Illinois 60093 



Mr. Ladd Shorey 

2115 Bahlia Lane 
Billings, Montana 59201 

Mr. Frank B. Hynes 
Mr. Richard Newhouse 

Automobile Club of New York 

28 East 78th Street 

New York, New York 10021 

Ms. Penny Fischler 

West Hempstead Senior Center 
104 Beverly Place 
Levittown, New York 11756 

Mr. Edmond E. Swiecki 

Port Washington Police 

500 Port Washington Boulevard 
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Editor's Comments 

James L Malfetti 

James L Mafetti, Ed.D., it Professor of Education and Director of die 
Safety Research and Education Project at Teachers College, Columbia 
University* He has served as consultant to national, state and local 
organizations in the development of traffic safety progr am s, and has 
written preventive and rehabilitative programs for people of all ages— five 
to fifty-five phts-on alcohol and traffic safety. On sabbatical leave in 1 984- 
85 as an Associate Fellow of the Andrew Norman Institute for Advanced 
Study in Gerontology and Geriatrics, Ethel Percy Andrus Gerontology 
Center of the University of Southern California, Dr. Malfetti worked on a 
self-assessment inventory for older drivers. 

A lot of good thoughts that are given voice at meetings (or at the activities which 
precede them) never quite make it to the final report This colloquium was no 
exceptioa and there are a few of the things said that seem worthy of mention here 

1. The survey results reported in Dr. Yee's paper show 75 years as the age at 
which older drivers choose responses that suggest the beginning of a higher risk 
period for them as well as a greater willingness by them to the need to be reexamined 
for the driving license. Panel members could find no justification for compulsory 
reexamination at any age, based on age alone, but age 75 seems among the most 
reasonable of any proposed Allowing for the usual lead time required for getting 
older people "tuned in" to what is going to happen to them, 65 would be a good age for 
introducing information about licensing action to occur 10 years in the future, and the 
reasons for those actions. It would be a good age at which to gain understanding of 
and cooperation in events to come, as opposed to resentment of "others suddenly 
thrusting things upon u&" 

2. Gerontological literature supports the positive relationship between "bonding" 
and the good mental health of older persona Belonging to some person or group or 
activity is very important to them. Senior adults should join in, or serve as volunteers, 
in community social service and health care agencies In turn, the local senior 
service agencies, perhaps supported by parent affiliates (where they exist), should 
sponsor workshops, seminars, or other activities in health, transportation (La, 
maintaining one's license and equitable insurance coverage), and other vital matters. 

Activities to promote physical and mental health should receive priority. A healthy 
body will have the skills demanded for safe driving and good mental health helps to 
lower the hostility that some believe contributes to the types of driver interaction 
that result in accidents In combination, both mental and physical health fit positively 
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into the well documented precept "Man drives as he lives." Thereby they serve all 
road users. 

3. In view of the current and projected increase in the number of older drivers, 
state licensing agencies should establish special sections for dealing with drivers 
over 65 years of age, or, if numbers do not warrant this, should assign personnel in 
existing sections Those so assigned should be trained in the motivational and 
learning characteristics of older adults, and sensitive to their needs and problems 

A deliberate effort might well be made to determine whether older adults who fail 
written licensing examinations are doing so because of a lack of knowledge of the 
answers, or because they are being stymied by the layout of the test If the latter, 
practice in taking such tests, before taking the one that counts, might be suitable; or 
the formats might be appropriately altered 

On road tests older applicants may respond slowly or improperly to commands 
(perhaps because the commands are not pronounced clearly or slowly enough) and 
thus fail the examinatioa Sometimes widows must learn to be drivers at an advanced 
age and are nervous about operating in a car with a male as passenger and examiner. 
Special reassurance may be needed for fair assessment of capabilities. If the 
examinee feels totally out of control about what is going on and why, the perceived 
loss of control can produce stress and a worsening of performance 

The need for the license and the circumstances under which it will be used may 
warrant exploration. Some older applicants may not be fully qualified for driving 
under all conditions, but be capable of driving between specific places for specific 
reasons They could be issued a restricted license with clear delineation of the 
restrictions 

4. Social learning theory suggests that when people understand the reason some 
restrictive action must be taken against them, and are told the specific steps by which 
they might be able to overcome the restriction, they are more willing to accept it than 
if it is imposed by an external authority. The license of an older driver might be 
essential to higher independence and well-being. Every opportunity should be taken 
to insure that the older driver is made aware of impairments, and of what action can 
be taken to overcome them. When a person thinks he or she can do something about 
an impairment that person is more likely to try to do something about it 

Toward this end, a valid and reliable self-assessment inventory should be created 
so that older drivers can evaluate their own performance Self-assessment is less 
threatening creates less defensiveness and denial and opens the way for a realistic 
appraisal of driving skills. The inventory should be short and should incorporate 
what is known of the learning and motivational characteristics of older adults. Scores 
should be tied to explanations of what they mean and to what can be done by the 
driver to cope with the shortcomings revealed While .he emphasis of the inventory 
and related scores and explanations would be on keeping older drivers on the road as 
long as they can perform with safety for themselves and others, the inventory should 
also give clues of when it is time to turn in one's license, or to expect to have it 
rescinded by authorities. If this latter event becomes necessary, issuing a "license 
identification card" would give the licensee added incentive for compliance 

The inventory should be widely disseminated and put to use through older driver 
retraining courses, motor vehicle agencies and senior citizen centers, as a motivator 
for self-regulatioa 

5. Burton Marsh, who in 1960 wrote a classic paper on the older driver, reflected 
one evening during the colloquium that nothing much had been done to improve 
things in 25 years. He felt that part oftl j reason for this was the lack of a continuing 
organization to bring together the many disciplines involved in the needs and 
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problems of older drivers. The organization could be housed as a separate entity in an 
existing traffic safety or gerontological organization of national scope and influence. 
It could serve as a center for the dissemination of research findings; it could plac 
recommendations before persons in government and private organizations in a 
position to act on them. Above all, it could get the word out to older drivers on what 
others are planning for them, so that they could "get in on the action"— enlisting the 
elderly to work on their own behalf 

G. Finally, as findings relevant for the traffic safety of older adults emerge from 
national dialogue, they should not be disseminated only to that age group Both the 
capabilities and limitations of older drivers should be presented to younger drivers 
through educational and public information channels. This might help young people 
to know more fully what to expect of their seniors, and thus produce a more reasoned 
and safer interaction with them in traffic, as well as begin to prepare the younger 
group for its own future on the road 
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